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Introduction 


Modern Cabinetmaking explains and illustrates 
fine woodworking practices. It is written for anyone 
with an interest in the subject from a vocation or 
hobbyist viewpoint. This text covers the skills and 
techniques for the cabinetmaker, finish carpenter, 
and millworker. 

Modern Cabinetmaking follows the logical order 
of the design and construction process. It begins with 
an overview of the text followed by a study of furni- 
ture styles and designs. Instruction on preparing 
sketches, drawings, and procedural plans follows to 
provide the reader with a solid working foundation. 

Modern Cabinetmaking covers woodworking 
technology. It leads you through a discussion of 
materials and processes affecting the quality of your 
final product. You will learn the how, what, why, and 
when of selecting the appropriate materials whether 
they are fine hardwoods, softwoods, manufactured 
panel products, plastics, glass, or ceramics. Selection 
of hardware, abrasives, adhesives, and finishing sup- 
plies are also discussed in appropriate detail. 

Modern Cabinetmaking also covers the proce- 
dures and techniques of fine cabinetmaking and 
furniture making. The use of hand and power tools 
and machines is thoroughly covered. As the text 
guides you through the processes, it shows how 
your decisions will affect the final product. Detailed 
_ information about finishing materials and processes 
is also included, enabling you to finish products 
with lasting beauty. 

Nearly everyone has an appreciation for fine 
cabinets and furniture. Whether your motivation for 
pursuing the study and practice of cabinetmaking is 
for personal or professional advancement, this text 
provides a great deal of background about wood- 
working. The information in Modern Cabinetmaking, 
along with the experience and skills developed, will 
help you become successful in your cabinetmaking 
and woodworking pursuits. 


Design Flexibility 


Modern Cabinetmaking is designed to provide 
students, do-it-yourselfers, hobbyists, and aspiring 


cabinetmakers with practical information about cabi- 
netmaking and woodworking. This text is written in 
clear, nontechnical language. Cabinetmakers at all 
levels will find it beneficial. 


The text 


Throughout the chapters of this text, different 
fonts (typefaces) are used to identify important 
term(s), identify figure references, or call out and 
emphasize the meaning or use of a word(s). 

Important terms appear in bold-italic type. 
Many of these can be found in the Important Terms list 
at the beginning of the chapters. All of them are listed 
in the glossary at the back of this text. For example: 
Iumber-core plywood has a solid wood center and 
thin veneer faces. 

Figure references appear in bold type. This 
makes it easy to identify the text reference and cor- 
responding illustration. 

Words, terms, and references that are called out 
appear in italic type. For example: !umber-core plywood 
is used when cabinet edges are exposed. Refer to 
Chapter 13, Manufactured Panel Products. 


Chapter components 


At the beginning of each chapter is a list of 
Objectives. The objectives are topics covered and goals 
to be achieved in the chapter. Objectives are in the 
order they are presented in the chapter. Review the 
objectives before reading the chapter to get an under- 
standing of the material to come. After completing 
the chapter, review the objectives once more as a 
review of the materials. 

At the beginning of each chapter is an Important 
Terms list. Review the list before reading the chapter 
to get an understanding of the material to come. 
After completing a chapter, review and define each 
term. If you cannot do so, review the related section 
in the chapter. 

A Summary is at the end of each chapter. It 
emphasizes the material covered in the chapter. 
Review the summary after completing a chapter. If 
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something in a summary is not understood, go back 
and review that section. 

Test Your Knowledge questions are presented at the 
end of each chapter. After completing a chapter, 
answer all of the questions on a separate sheet of 
paper. This is a great way to review the material cov- 
ered in the chapter. 


Special notices 


There are a variety of notices throughout this 
text. These consist of safety sections, technical infor- 
mation or hints, cautions, and warnings. 

Throughout Modern Cabinetmaking there are 
Think Safety—Act Safely sections printed in red. 
Safety is always of the utmost importance, whether 
you work at home, in industry, or at school. Always 
try to protect yourself and others against risk of acci- 
dents and injuries. Each section points out how you 
can avoid unsafe acts and hazardous conditions. 

A note includes technical information and/or 
hints that are aimed at increasing knowledge about 
the systems, procedures, or applications dealing with 
cabinetmaking. 

A caution identifies potential problems, such as 
temporary or permanent damage of equipment or 
tools. Proper operating procedures and safety 
measures must be followed. If a caution is not under- 
stood, always consult a supervisor or instructor. 

A warning identifies potential problems that may 
result in personal injury if the proper operating pro- 
cedures and safety measures are not followed. If a 
warning is not understood, always consult a supervi- 
sor or instructor. 


Enhancing this Text 


To aid in the learning process, a comprehensive 
workbook has been created. It contains a variety of 
related questions that are organized to correlate to 
the chapters in this text. 
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Introduction to 
Cabinetmaking 


Objectives Throughout history, wood has been used to 


AL studying this chapter, you will be able to: create many products. Even with the influx of plas- 
* Identify the needs and wants for cabinets in tics, wood continues to play an important role in our 
everyday living. everyday lives. We store food, utensils, and personal 
æ Discuss the importance of function and form for belongings in or on wood cabinets. We sit on chairs 
furniture and cabinetry. and sleep on beds supported by wooden frames. We 
% Explain the decision-making process for cabinetry shop from store fixtures, work at desks, prepare food 
production. on counters, and pull books from shelves. All of these 
% Describe the processes of production and storage areas, work surfaces, and decorative 
management technology. products might be made of wood. See Figure 1-1. 
Every product you see was once a need that an 
Important Terms individual set out to meet. Ideas first put on paper, 
come Mine planning later became a design that had to be developed. 
controlling postprocessing Decisions were made. Problems, such as acquiring 
design decisions preprocessing materials and operating tools or machines, were 
on processing solved. Processes of cutting, shaping, assembling, 
to d ondeci and finishing were chosen to bring the design idea 
orming production decisions a 
es i E sions a This text covers the decision-making practices 
ae for producing fine cabinets and furniture. The 
organizing 


Figure 1-1. Left—Wooden cabinetry in the home is not only practical and functional, but beautiful as well. 
Right—Wood is used in the cabinetry and for the floor and other amenities, such as the vertical wine racks and the 
range hood spice shelf personalize a kitchen. (KraftMaid Cabinetry, Inc.) 
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topics focus on the many methods, materials, and 
machines that create these products. This chapter 
presents an overview of cabinetmaking and identi- 
fies the relationship of various steps, including 
design, materials, production, and management. 


Design Decisions 

Consider yourself a designer. Your responsi- 
bility is to help people meet their needs and wants 
for furniture and cabinets. See Figure 1-2. The 
product design you create might be original or 
influenced by an existing style. 

Design decisions are conclusions made about the 
product design before work begins. As-you-work 
decisions about cabinetry needs, sizes, and shapes 
are very costly. Without a documented plan of 
attack, you will likely be wasting time and materials. 

All design decisions are based on the two 
factors of function and form. Consider these topics as 
you begin to generate ideas for a product. 


Function and form 


Function describes the reason for having the 
cabinet or piece of furniture. Note the cabinets 
designed and manufactured for use in dentist’s 
offices in Figure 1-3. A dentist must have many tools 
within reach of the patient in Figure 1-4. These 


Figure 1-2. A series of decisions and considerations are 
made during the design stage. 


cabinets provide storage of materials and support 
for lighting, equipment, and trays. The sink cabinet 
provides for cleanup and solid waste disposal 
through the hole in the countertop. This represents 
efficient planning and production. Another example 
of function is the attractive home library shown in 
Figure 1-5. Movable shelving makes this product 
flexible enough to display taller items. As a designer, 
you must see that every product meets the needs 
and wants of the user. 

Form is the appearance of the cabinet. What will 
the piece look like? Is there a particular style you 
want to copy, such as French Provincial, Early 
American, or Scandinavian? The appearance of the 
product must fit with the surrounding furniture. 

Experienced designers say that form follows 
function. The cabinetry must first serve a purpose. If 
the product is not functional, even careful styling 
will not make it desirable. 


Design ideas 


Once the form and function of a product is 
considered, your ideas should be sketched. These 
quickly made pictures document your thoughts, and 
allow you to compare alternate designs. Production 
cabinet shops often create their designs with a 
computer-aided design (CAD) system. See Figure 1-6. 


Design variables 


Products vary in size depending on their intended 
use. A trophy case with 12” (305 mm) between shelves 
obviously will not hold a 14” (356 mm) trophy. 
You must take into account the size of objects to be 
stored. Furthermore, there are human factors to 
consider. For example, a child’s chair will have 
different dimensions than an adult’s chair. A table 
or counter designed for a person in a wheel chair 
must be a different height than standard cabinets 
and furniture. 


Design standards 


Many types of cabinetry are designed and 
produced based on standards. Kitchen cabinets are 
one example. There are standards for countertop 
height, distance between base and wall units, 
and unit sizes. Widths for factory produced units 
are established in modules of 3” (76 mm). This is 
further discussed in Chapter 49 of this text. When 
making a custom cabinet, set dimensions to meet 
customer needs. 

Units of measure in most of the world are in the 
International (SI) Metric System. In this text, the 
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Figure 1-3. Cabinets for a dentist’s office. A—When closed, this base cabinet has an 
attractive appearance, yet provides access to frequently used latex gloves. B—Upper cabinet 
provides access to paper cups and towels through opening in the bottom and latex gloves 
through the door. C—A variation provides glove access through the side. (Adec) 


Figure 1-4. Careful arrangement of cabinets and furni- 
ture provides an attractive and efficient work facility for 
both the dentist and the assistant. (Adec) 


— T. Var- 


metric unifs are in parenthesis. Most metric units 
have been rounded off to whole units, such as meters 
or millimeters. Only where more precise measuring 
is necessary, is the decimal point used. For example, 
you may encounter 1” (25 mm) or 3’ (1 m). 

Another measurement standard, the 32 mm 
system, applies to case construction and hardware 
installation. Holes are drilled 32 mm apart at 37 mm 
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Figure 1-5. Home library shelving displays the owner’s 
collection of memorabilia. Low voltage lighting with 
dimmer switches add to their enjoyment. 

(Chuck Davis Cabinets) 


es 


from the edge of the cabinet front. European hard- 
ware mounting holes are also spaced this distance, 
making the hinge mounting plate, drawer slide, or 
fastener easier to install. 
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Additional concepts 


Another design concept is ready-to-assemble 
(RTA) cabinets. The product is purchased unassem- 
bled in a neatly packaged compact carton. In this 
form, even a large furniture item can be moved 
through small doors and narrow stairways. The 
consumer then assembles the cabinet with special 
RTA fasteners. The assembled product often looks 
no different than preassembled-and-finished furni- 
ture. See Figure 1-7. 

Ready-to-assemble cabinets and furniture came 
about after World War II when Europe was faced 
with a severe shortage of home furnishings. 
Furniture factories appeared nearly overnight to 
meet the demand for furniture. They began replacing 
solid wood with newly introduced panel products 


Figure 1-6. Computer-aided design systems help cabinet 
designers determine size and layout of cabinetry. 
(Alpine Structures) 


and plastic laminates. This decreased the cost per item 
and increased production quantities. However, since 
plywood, particleboard, and other panel products 
held nails and screws poorly, manufacturers set out 
to design new assembly methods. This led to the 
introduction of frameless construction methods and 
RTA fasteners, which are discussed in Chapter 16 of 
this text. RTA fasteners do not create a permanent 
joint. They connect and disconnect with ease. Yet, 
despite making assembly much easier, they hold 
with great strength, in both solid wood and com- 
posite materials. Initially, assemble-it-yourself cabi- 
nets were known as knock-down (KD) furniture 
and the fasteners were known as KD fittings. 
However, the name ready-to-assemble has gained 
wider use, because knockdown gives the impression 
of an unsturdy product. 

European manufacturers learned two important 
lessons about consumers with the introduction of 
RTA cabinet fasteners. 

3% Consumers who previously had difficulties 
moving large furniture enjoyed being able to 
disassemble furniture and reassemble it in a 
new location. 

% Consumers did not mind buying furniture 
disassembled and assembling it themselves, 
provided that simple-to-follow instructions 
were included. 


Material Decisions 


There are many materials available for produc- 
ing cabinets and fine furniture. These should be 
considered carefully throughout the design and 
production process. Materials you might consider 
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Figure 1-7. This ready-to-assemble computer console was assembled by a consumer. (O'Sullivan Industries) 


include lumber, veneer, manufactured panel prod- 
ucts, plastic laminates, plastic, ceramic, and glass. 
To assemble these materials, you will also choose 
among adhesives, mechanical fasteners, or joinery. 
A clear or opaque finish is applied, either before or 
after assembly. Hardware, such as hinges, pulls, and 
knobs, add the final touches to the product. 

Lumber will be either softwood or hardwood. 
Softwood identifies lumber from cone-bearing trees 
that is typically used as a construction material. 
Hardwood describes lumber from leaf-bearing trees 
that is usually selected for making cabinets and 
furniture. Each specie has unique properties 
affecting appearance and workability. 

Trees also are made into wood products such as 
plywood, particleboard, and veneer. Veneer is a 
sheet of thinly sliced hardwood or softwood used to 
cover poor quality lumber or manufactured panel 
products. Veneer is especially effective when 
inlaying or overlaying decorative designs. 

Manufactured panel products certainly have a 
place in cabinetmaking today. Medium density 
fiberboard (MDF) and particleboard have become 
popular for kitchen cabinets, bath vanities, closets, 
and RTA products. These may be covered with 
enamel, plastic laminate, or veneer for appearance 
purposes. MDF is easily shaped into almost any 
pattern and is available in lengths up to 20’ (6 m). 
Because of this, MDF is widely used for finished 
interior molding. 

Glass, plastic, and ceramic materials create durable 
surfaces. They are often applied to table or countertops 
and edges. Plastic laminates are extremely popular for 
durable, nonfading surfaces. Some have patterns that 
look exactly like wood grain. 

Cane, a form of grass, is woven to provide 
patterns and texture. A cane seat can be more 
comfortable and lighter than solid wood. Cane also 
decorates cabinet door fronts and other surfaces. 

Once cabinet components have been cut to size, 
they are assembled with adhesives or mechanical 
fasteners. You must select the proper type of 
adhesive, cement, glue, or mastic for bonding 
similar and dissimilar materials. If mechanical 
fasteners are used, you must also carefully choose 
the type. A wood screw holds well in solid wood, 
but poorly in particleboard. Select assembly mate- 
rials based on the design and material of which the 
product is made. 

At some point in the cabinetmaking process, 
you must smooth the components. Sanding is done 
before assembly to components that will be hard to 
reach after assembly. Exterior surfaces are typically 
smoothed after assembly. 
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Finishing materials are coatings that provide 
color and protection to the wood. Natural and 
synthetic products are available. Some finishes 
build up on the wood surface and others penetrate 
into the grain. Carefully select and apply the finish, 
because a poor finish can ruin hours or days of 
production time. 


Production Decisions 


Production decisions relate to making any 
product become a reality. They include choosing the 
tools, tooling and procedures necessary to build the 
product in the most efficient manner. See Figure 1-8. 
Design and material decisions greatly affect produc- 
tion decisions. A piece of furniture designed with 
many curves will likely be more difficult to produce 
than one with only straight surfaces. A cabinet that 


Figure 1-8. A series of factors are involved with producing 
a product. 
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includes stained glass doors is more difficult to create 

tl ie having solid wood doors. Make all 

decisions in an organized manner. It is important to 
1 each step. 


Tools 


There are many types of tools used in cabinet- 
making. Most processing is done with stationary 
power tools, such as belt sanders, table saws, 
planers, and shapers. These reduce heavy and 
bulky materials, such as long lengths of lumber and 
plywood, into component sizes. See Figure 1-9. 
Portable power tools, such as orbital sanders, screw 
guns, and jig saws, are easy to handle and often 
more appropriate than stationary tools for small 
parts. Hand tools are generally used for minor oper- 
ations, where set-up time for a stationary machine 
may be wasteful. 


Tooling 


Replaceable parts of tools that perform cutting 
operations, such as router bits, shaper cutters, drill 
bits, and planer blades are commonly called 
tooling. Proper selection of these items is important 
to control costs and improve production and 
quality. Selection of the wrong tooling for the oper- 
ation to be performed can adversely affect the safety 
of the machining operation. 


Processes 


Material processing for cabinetmaking fits into the 
three categories. These categories include separating, 
forming, and combining. 


Figure 1-9. Reducing sheets of plywood to component 
sizes with a table saw. (Delta International Machinery Corp.) 


Separating refers to cutting or removing mate- 
rial. Cutting stock on a table saw, sanding, or 
turning a spindle on a lathe are separating opera- 
tions. Some machines are automated, or controlled 
by a computer. Figure 1-10 shows a numerically 
controlled (NC) lathe. This means the movement of 
the lathe is controlled by the numerical data output 
from a computer. 

Forming includes all operations where material is 
bent, or formed, into a shape using a mold or form. 
See Figure 1-11. No material is removed or added. 

Combining includes bonding, mechanical 
fastening, and coating. See Figure 1-12. Each of 
these combining operations involves assembling or 
joining two materials. 


Producing Cabinetry. 


Planning for production involves making effi- 
cient and effective decisions related to materials, 
tools, tooling, and processes. Today, most cabinetry 


Figure 1-10. Numerically controlled machines reduce the 
amount of human labor needed to process a part. 


WNIT RES. ES Ta 


Figure 1-11. Forming wood with a mold and clamps. 


is mass-produced by cabinetmaking industries 
using sophisticated machinery. You will make 
decisions based on simpler tools found in small- 
and medium-sized cabinet shops. First, selecting 
and setting up the equipment is done—this is 
preprocessing. Then, sawing, shaping, sanding, 
assembling, and finishing is done—this is 
processing. Finally, transporting and installing the 
finished product is done—this is postprocessing. 


Preprocessing 


Preprocessing includes all activities before 
building a product. Designs are finished and mock- 
ups may be built. Mock-ups help you decide if the 
product will be functional and have a pleasing 
appearance. Materials are bought as standard stock 


Figure 1-12. Assembling components with adhesive is 
one form of combining. (Meyer-Vise) 
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items. This includes full lengths of lumber, sheets of 
plywood, boxes of screws, and containers of finish. 
They have to be received, stored, and marked as 
inventory. Storing materials in set locations helps 
you work more efficiently. 


Processing 


Processing includes all tasks from cutting stan- 
dard stock to finishing the product. You need to cut 
components, such as cabinet doors, drawers, legs, 
bases, cases, shelves, and tops. Work progresses by 
cutting and shaping workpieces to size. Then, joints 
are made to hold the pieces in place. Holes may be 
drilled and bored for various mechanical fasteners. 
Then the components are sanded. A sampling of 
these processes is found in Figure 1-13. 

Once cut to size and smoothed, parts are 
bonded together to give strength and structure to 
the product. Finally, a topcoating is applied by 
brushing, dipping, rolling, spraying, or wiping on 
the coating. This coating protects the product from 
moisture and wear. 


Postprocessing 


Postprocessing includes transporting, installing, 
and maintaining products. For example, desks you 
build in a home workshop might then be boxed and 
transported to an office. Installing refers to setting up 
the product, such as placing store fixtures or attaching 
cabinets to floors and walls. See Figure 1-14. 
Maintenance is necessary for cabinets and furniture. 
A product may be maintained by periodically 
applying a coat of wax. You may also repair scratches 
to restore the product’s appearance. 


Figure 1-13. Typical processes in cabinetmaking. A—Resawing. (Delta International Machinery Corp.) B—Drilling. 


C—Sanding. (Delta International Machinery Corp.) 


20 Modern Cabinetmaking 


Figure 1-14. Installing cabinets is a postprocessing task 
you might do yourself. 


Managing Work 


Work has to be planned, organized, directed, and 
controlled to progress smoothly and safely. These 
activities are management responsibilities. An indi- 
vidual at home or school must make the same kinds 
of decisions as the well-paid business manager. 


Planning 


Planning involves establishing goals and 
deciding how they will be accomplished. Study 
alternative designs and processes to learn how 
others have solved similar problems. Experience 
with various functions, forms, materials, tools, 
tooling, and processes allows you to make sound 
management decisions. 


Organizing for efficiency and safety 


Organizing involves the four rights. Have the 
right information and the right material in the right 
place at the right time. Work must be scheduled effi- 
ciently to prevent wasting material and time. 
Progress may be slowed by undelivered equipment, 
machines that do not operate properly, adhesives or 
screws not on hand when needed. 


Directing daily activities 

Supervisors in industry see that planned and 
organized tasks are performed on schedule. When 
working alone, you should still have a schedule. Set 
guidelines are also valuable if people face an 
unpopular decision. 


Controlling quality 


Controlling involves comparing processed 
products to design and quality specifications. 
Suppose you cut all joints to size, but later find they 
do not fit. What should you have done? Trying a 
test joint could have prevented this problem. 

Quality is ultimately measured by how well the 
product meets the requirements and expectations of the 
consumer. Quality may be specified by the designer 
or the person that uses it. Quality standards also . 
have been established and documented. Two exam- 
ples of these organizations are the Architectural 
Woodwork Institute and the Woodwork Institute 
of California. Copies of their standards manuals are 
available to members and nonmembers. Many 
different aspects of quality are defined and 
presented in the manuals. The standards, or specifi- 
cation requirements, address lumber grades, 
plywood grades, interior woodwork and stairs, 
wood and manufactured panel casework, plastic 
covered casework, countertops, doors, finishing, 
and installation. 

The documentation provides producers with a 
level playing field when bidding work. When 
applied to cabinetry and millwork, these standards 
usually are known as premium, custom, economy, 
and laboratory. When a designer specifies custom, 
and the product meets the custom standards, quality 
has been achieved. 


Quality and productivity 


Quality also involves productivity. When work 
falls short of the goals, corrective action must be 
taken. Reports and schedules are made to assist in 
monitoring work activities. 

In industry, all management decisions should 
show concern for and involve employees. This 
helps build decision-making abilities and self- 
confidence. In every cabinetmaking shop, workers 
risk exposure to toxic substances, accidents, and 
injuries. People may be allergic to dust or finishing 
materials. Some solvents are toxic and flammable. 
Remember that hazardous conditions exist every- 
where. Read labels and follow directions carefully 
when using machines and materials. 


Summary 


Cabinetmaking is both an art and a science. You 
can see the artistic and creative talents of the 
cabinetmaker in subtle curves, precise joints, suit- 
able coloring, and flawless finish of a product. The 
cabinetmaking process begins with the designer’s 


goal of meeting a need. Once the design is finished, 
fine woods and other materials are chosen to make 
the design become a completed product. 

The science of cabinetmaking relates to produc- 
tion decisions. They involve the proper application 
of materials, tools, tooling, and processes in facto- 
ries, schools, and homes. In this text, hand tool, 
portable power tool, and stationary power tool 
operations are explained. 

Workpiece assembly and finishing control the 
final appearance of the product. Joinery determines 
how well workpieces will fit together. Abrasives help 
smooth surfaces. Finishing involves adding color 
and a protective topcoating. The quality of assembly 
and finishing can make the difference between a 
poor product and a well-crafted piece of furniture. 

The following chapters trace cabinetmaking from 
selecting or creating designs to applying the final 
finish. Careful study of these topics will provide you 
the skills needed to think and work safely to design and 
create high quality cabinets and furniture. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Cabinetry should meet the and of 
those who use it. 

2. Design for first, then for : 

3. Adapting cabinetry for children and adults 
involves 


a. size charts 
b. human factors 
c. disabling injuries 
d. identifying needs 
4. Production kitchen cabinet widths vary in 
” modules. 
5. European hardware is based on a(n) 
screw hole diameter. 
6. RTA stands for ; 
7. Major decisions about production relate to 
; , and 
8. Planning involves what two steps? 
9. Organizing involves what four rights? 
10. The of a product is how well it meets the 
requirements and expectations of the consumer. 
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Fine quality is apparent in this oak dining room set. (Thomasville) 


Cabinetry Styles 


Objectives 


After studying this chapter, you will be able to: 

% Explain the progress of cabinetry styles from the 
17th century to today. 

% Describe the differences between traditional, 
provincial, and contemporary designs. 

Æ List characteristics of the styles that belong to 
traditional, provincial, and contemporary designs. 


important Terms 

American Colonial Queen Anne 
American Modern Scandinavian Modern 
Chippendale Shaker 

Duncan Phyfe Shaker Modern 
French Provincial Victorian 

Georgian Colonial William and Mary 
Oriental Modern Windsor 


Pennsylvania Dutch 


Cabinets and fine furniture are often built to 
match a style. Style refers to the features of the 
cabinet that distinguish it from other pieces. Some 
of these features include the color, molding, and 
shape of the cabinet. 

Many styles originated in 17 and 18th century 
Europe. Early styles were named after kings, queens, 
countries, or designers. Many people had pieces 
designed for them or did the designing themselves. 
The earlier styles have been handed down and modified 
over the years. However, the influence of European, 
Asian, and early American designers can still be seen. 


Progression of Styles 


Cabinetry is one way to express individual 
differences. Most early pieces were highly carved 
and very heavy. See Figure 2-1. By contrast, some 
had spindly legs and appeared that they would 
break if moved. See Figure 2-2. Both of these styles 
are typically identified as traditional cabinetry. 

As time passed, traditional designs were copied, 
technology advanced, and less carving was done. 


Ways were found to reduce the weight of some 
styles. Products were made to look stronger. More 
average people, or peasants, could then afford the 
cabinetry. These products were called provincial, 
which meant for people across the countryside. 
See Figure 2-3. 

The. next transition in cabinetry saw curves 
replaced by straight line designs. This further reduced 
the cost of the product. The term contemporary was 
given to this style of cabinetry and furniture. 
See Figure 2-4. 


Figure 2-1. This French Provincial style bombé door 
chest is an example of an early cabinetwork style. 
Modern hardware allows the doors to open back against 
the end panels. (Thomasville) 
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Figure 2-2. This chest on stand has cabriole legs. The 


piece is an example of a modern adaptation of the 
Chippendale style. (Drexel Heritage Furnishings, Inc.) 


Figure 2-3. Provincial furniture had less carving than 


traditional pieces. (Drexel Heritage Furnishings, Inc.) 


Early cabinetmaking 


You have to admire the early manufacturers. 
Before the early 1800s, neither steam nor electricity 
was available. Pieces were produced with hand tools 
like shaper planes and shaped scrapers. Machines, 
like wood turning lathes and saws, relied on foot or 
hand power. Lathes and scroll saws had foot treadles. 
The cabinetmaker pressed the treadle with one foot 
that turned the workpiece or the saw blade. On other 
saws, an apprentice turned a handle to create the 
power while the master performed the operations. 

In early America, handmade products were crude 
and plain. See Figure 2-5. As people moved westward, 
they loaded and unloaded their belongings. Many 
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Figure 2-4. Contemporary furniture uses straight lines 
with very little carving. These pieces are easier to produce 
with modern machinery. (Drexel Heritage Furnishings, Inc.) 


Figure 2-5. Early American furniture was plain. Parts 
were held together by wood pins for easy disassembly. 
(Ethan Allen) 


times, cabinets had to pass through small doorways. 
Furnishings were assembled with mechanical 
fasteners such as wedges, square pegs or round pins. 
These fasteners could be removed quickly to disas- 
semble the furniture. To have carved, fragile furniture 
in this environment was not practical. 

Built-in closets and storage areas were unknown 
at this time. Clothing would hang on pegs on the 
walls or be placed inside movable cabinets. 


Modern cabinetmaking 


Today, people remain mobile. However, few pegs 
and pins are still used. Modern products include 
hinges, bolts, nuts, and screws. This hardware 
simplifies disassembly, reassembly, and provides 
space-saving features. 

Powerful machines in operation today simplify 
the cabinetmaking process. Modern production 
practices involve jigs and fixtures to hold the work 
while the cabinetmaker performs the operation. In 
more automated facilities, the machine holds the 
work and performs the operation. 

Because of mass production techniques, little 
free-hand surface carving is done today. Templates 
used with routers or shapers create the carved look. 
The same appearance can be achieved with molded 
or carved accessories. 

Styles produced by today’s manufacturers may 
follow various characteristics quite faithfully. However, 
the processes and materials have changed considerably 
over the years. Most styles are not intended to be 
reproductions, but many of today’s products are 
derivatives of earlier styles. Many styles blend the 
finer features to two or more styles. Thomasville 
has a Shaker-style collection of bedroom and 
occasional furnishings called Bridges. This collection 
embodies design elements of both Shaker and 
Danish Modern design. As the name implies, the 
design bridges the gap between the traditional 
and contemporary styling. See Figure 2-6. Thomas 
Sheraton, Thomas Chippendale, and George 
Hepplewhite, whose names have been attached to 
styles, combined elements of the styles of others with 
their own. 


Traditional Styles 


Names associated with cabinetry can be traced 
back hundreds of years. Some of the earliest periods 
date back to 16 century medieval Europe. The 
furniture of this era was made of oak that made it 
very sturdy and bulky. This style was imitated by 
the early American colonists. 
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Figure 2-6. This piece contains design elements of both 
Shaker and Danish Modern style. (Thomasville) 


During the 17t century, heavy oak furniture 
gave way to lighter, more elaborately carved walnut 
pieces. This furniture became known as traditional 
cabinetry. Each traditional style claims one or more 
unique features. Many of these features involve 
intricate carvings. These pieces would be too expen- 
sive to produce today in their original form. 
However, the influence of traditional styles still 
affects modern furniture. 


William and Mary 


Mary, Queen of England, and her husband, 
William, reigned in the latter 1600s and early 1700s. 
The William and Mary style introduced the gate leg 
table and the highboy. The gate leg table has legs 
that swing out (much like a fence gate) to support 
hinged table leaves. See Figure 2-7. The highboy is a 
drawered cabinet on legs. See Figure 2-8. 

The legs on William and Mary cabinets, tables, 
and chairs were turned. Sections often looked like 
upside down cups. See Figure 2-9. Curved stretchers 
often times connected the legs for stability. 

Other distinctive features were curved, decora- 
tive edges and arch-like sections. Veneering and 
marquetry (fitting veneer to form a picture or 
design) were also used. 


Queen Anne 


The new elegance in English furniture brought 
refinements in design and joinery in the 18th 


rtury Cabtetmeiang became e high art in both Carvings that looked like scalloped shells were 
Desiri and the Amencan colonies. Queen Anne distinctive features. Queen Anne furniture also 
cubmitere wha = best Known for the cabriole leg adapted the William and Mary arches. Some 


So sned surtaves evolved during this time. Se products had turned spindles attached. Chair splats 
Figure 2-10. Acwériele Ieg is e curved leg thet ends (bacho generally were solid vertical components. 
imam entel root. Orten times. cabriole legs Popular pieces of this style were highbors, lowbeys, 
erated with fees shaped as claws er paws. wardrobes. chairs. and desks. See Figure 2-11. 
F £ d 


Chippendale 


The Chippendale style evolved during the last 
half of the 18% centurv. Thomas Chippendale 
designed and built highly-carved mahogany and 
walnut furniture. Rarely was veneer used nor did 
he use inlays of any kind. 


Figure 2-9. Left—Cabinet legs of William and Mary style 
were shaped like inverted cups. Right—A bracket foot. 
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Figure 2-10. The cabriole leg was a principal feature of the 
Queen Anne and Chippendale styles. It was designed after 
the leg of an animal. The leg often ended ina carved foot. 
(L. WW. Cress: Cabimermnicer, David Gentry Phetegraphy) 


In 1754, Chippendale published the three 
volume “Gentlemen and Cabinetmakers Directory.” 
The book brought him much fame in America and 
Europe, yet Chippendale was not an innovator. He 
borrowed characteristics from Chinese, French, and 
English designs. 

Of his work, chairs were very distinctive. 
Cabriole shapes remained popular for front legs on 
chairs. However, the back legs were straight. 


Figure 2-11. Top—A highboy in the Queen Anne style 
had cabriole legs, arches, and intricate carvings. 
(Thomasville) Bottom—This lowboy features aspects of 
the William and Mary style. Curved stretchers connect 
the legs for stability. (Drexel Heritage Furnishings, Inc.) 
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Occasionally, all legs were straight. Chair backs 
were shaped in open loop sections or resembled the 
Queen Anne style. See Figure 2-12. 

On tables and other pieces, Chippendale cut 
geometric shapes through the wood on the aprons 
(sides). This feature is called a lattice. See Figure 2-13. 
On other pieces, he only carved geometric shapes 
called fretwork. See Figure 2-14. 

Chippendale was influenced by Chinese furni- 
ture, which is often made of bamboo. Notice the 
bamboo-like turnings on the diagonal stretchers in 
Figure 2-13. These products are referred to as 
Chinese Chippendale. 
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Figure 2-13. Chippendale features included lattice work 
(geometric shapes cut through wood) on table aprons 
(sides). Also note the diagorial bamboo stretchers 
between legs. (Thomasville) 
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Hepplewhite 

George Hepplewhite was a designer and builder 
about the same time as Chippendale. Hepplewhite 
designed mahogany cabinet fronts, including curved 


doors and drawers. See Figure 2-15. His unique 
styling included spindly, square, straight legs or fluted 
round legs. Chair backs often looked like open shields 
or loops. Carved feathers, ferns, rosettes, and urns also 
were distinctive of his work. See Figure 2-16. 
Hepplewhite applied veneers extensively. This 
provided contrasting color and grain patterns. 


Figure 2-14. This Chippendale table has fretwork on its 
legs. (Drexel Heritage Furnishings, Inc.) 


Figure 2-15. This sideboard is a Hepplewhite adaptation. 
George Hepplewhite often made the fronts of his 
cabinets curved. Note the cornhusk inlays on the legs. 
(Drexel Heritage Furnishings, Inc.) 


Sheraton 


Thomas Sheraton was a designer with many 
skilled cabinetmakers working for him. Sheraton 
influenced furniture designs in the late 1700s and 
early 1800s. It is easy to see how his designs 
adapted other styles, such as the William and 
Mary’s turned legs and arches, Queen Anne’s 
carving, Chippendale’s fretwork, and variations of 
Hepplewhite’s open chair backs. Sheraton also 
introduced several products such as twin beds, 
drop leaf tables, rolltop desks, and kidney-shaped 
tables. See Figure 2-17. Sheraton used characteris- 
tics like Prince of Wales feathers along with carved 
drapery and flowers. His. chair backs were filled 
with intricate carving and tracery. 

Dual purpose cabinetry was another Sheraton 
contribution. Lowboys in dining rooms had door 
and drawer sections. Napkins, silverware, table- 
cloths, and other tableware were stored in the 
drawers. Dishes and stemmed glassware were 
placed behind the doors. 

Sheraton also introduced the secretary. See 
Figure 2-18. The secretary was a bookcase with a 
hinged front door that opened downward forming 
a writing surface. Inside were compartments to 
organize small items. 


Figure 2-16. Hepplewhite features. Top—Chair backs 
looked like open shields or loops. Carvings of ferns and 
urns. Bottom—Legs took on many shapes including 
flutes and spirals. (Colonial Homes) 


Figure 2-17. Top—Thomas Sheraton introduced the 
kidney-shaped table. Bottom—His chair backs were intri- 
cately carved and abounded in tracery. (Colonial Homes) 
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Figure 2-18. A secretary has a fold down lid used as a 
desktop. This American Colonial style incorporated a 
hutch. On each side of the upper drawers are lopers, 
which are pull-out supports for the lid. (Thomasville) 
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Provincial refers to simplified versions of 
European traditional styles. Typically, they were for 
average people. In early America, provincial style 
products were called Colonial. The Colonial name 
was derived from furniture used in the colonies. 
However, many of these products took on traditional 
features. American colonists wished to remember 
styles from their European homeland. Other provin- 
cial styles are French Provincial, Pennsylvania Dutch, 
Shaker, Windsor, and Duncan Phyfe. 


American Colonial 


The American Colonial period lasted from 1620 
to about 1790. Most of the products were very crude. 
Others were somewhat refined with European influ- 
ences. Popular pieces included chests, benches, 
cupboards, gate leg tables, chairs, rockers, and 
cradles. See Figure 2-19. Ladder back chairs had a 


Figure 2-19. Top—The end table has a simple design cut into 
the apron. Bottom—Frames and panels were used on the 
door of this washstand. (Thomasville) 
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Chippendale influence. See Figure 2-20. Turned 
S] e backs showed a likeness to the Sheraton 
s urned legs and curved edges illustrated 
pı | styling. Cane seats were woven for some 


addi comfort. 


French Provincial 


French Provincial styles come from the middle 
1600s to about 1900. Furniture was noted for having 
graceful curved edges. The cabriole leg was included 
in the design after it was introduced in the Queen 
Anne era. See Figure 2-21. Early pieces included 
bunk beds, stools, benches, and wardrobes. They 
were made by crafts-persons using fruitwood and 
walnut. The pieces were imitations of more elaborate 
traditional designs. In the 1800s, chairs, tables, desks, 
chests, and clocks were produced. See Figure 2-22. 


Pennsylvania Dutch 


Between 1680 and 1850, many people from 
Germany and Switzerland brought ideas from their 
homelands. Their furniture became known as the 
Pennsylvania Dutch style. Most products were 
straight-line and square-edge designs. Some curved 
edges were used, but most decorations were done 
freehand. Cabinets were often painted with animals, 


with turned spindle back posts. (Thomasville) 


Figure 2-21. French Provincial furniture had graceful 
curves. The round chair was a mark of this style. 
(Thomasville) 


Figure 2-22. Top—Bedroom footstool in French Provincial 
style. Bottom—Notice the curves of the French Provincial 
table. (Thomasville) 


fruits, people, and flowers. See Figure 2-23. Most prod- 
ucts were cupboards, benches, tables, desks, and 
stacked chests called chests-on-chests. See Figure 2-24. 


Shaker 


Shaker is a plain style produced from 1776 to 
the mid 1800s. The term Shaker refers to a religious 
group originating from the Quakers of England 
who immigrated to America. These pieces were 
extremely plain with very few decorations. Some 
Shaker products include chairs, tables (some with 
drop leaves), chests, and desks. See Figure 2-25. 

The ingenuity of the Shaker designers became 
apparent in later products. Shaker designers intro- 
duced the swivel and tilt-back chairs. 


Windsor 


The Windsor Castle in England was the model 
for the Windsor style of chairs and rockers. The 
style involved bent wood arm rests, backs, and 
rockers. Turned legs, stretchers, rungs, and spindles 
were also used. See Figure 2-26. 

The chairs were originally manufactured by 
wheelwrights. These individuals were skilled at 
bending wood for wagon and carriage wheels. They 
also turned wagon wheel spokes. 
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Figure 2-23. The Pennsylvania Dutch style. Cabinets 
were often painted with flowers or animals. (Thomasville) 
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Duncan Phyfe 


The first American designer to adapt European 
and Asian styles was Duncan Phyfe (1790 to 1830). 
He loosely followed the Sheraton and Hepplewhite 
styles. However, Phyfe designs featured more fine 
carving. Phyfe also introduced the lyre-back chair, 
which was carved into the shape of a harp. 

Another distinctive Duncan Phyfe contribution 
is the column pedestal. The pedestal, with its 
curved legs, is used as the support for many 
modern tables. See Figure 2-27. 
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Contemporary cabinetry has existed since about 
1925. It is not an individual style with specific features. 
Rather, the term contemporary includes all the current 
furniture styles. Each style is a slight adaptation from 
another. Some pieces are simply copies of former 
styles with the word modern attached. 

Modern styling is an influence rather than a 
style. It applies mostly straight lines to create 


Figure 2-24. Stacked chest such as these are called chest- 
on-chest. (Thomasville) 
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Figure 2-25. Shaker products were very plain. Left—Triangle table. Middle—China cabinet. (Thomasville) Right—Fold 
down desk. (Craft Products) 


Figure 2-26. Windsor chairs were finely crafted by 
wheelwrights. Many turned wood spindles were used. 
(Thomasville) 


geometric forms. This type of construction lends 
itself well to modern production techniques. 
Changes occur in modern styles as contemporary 
designers test new markets for their products. 

The most common contemporary styles include 
Early American, American Modern, Oriental Modern, 
scandinavian Modern, and Shaker Modern. 


Figure 2-27. Pedestals were used instead of four legs on 
Duncan Phyfe tables. Modern manufacturers have 
adapted this feature to their Chippendale style furniture. 
(Drexel Heritage Furnishings, Inc.) 


Early American 


Early American furnishings combine colonial 
and plain styles. Curved edges, turnings, and bent 
woods are common features. See Figure 2-28. Many 
pieces have mechanical components like the Shaker 
swivel chair and tilt-back chair. On some pieces, 


pegs and pins are visible for appearance. They are 
usually permanent, unlike colonial furniture that 
has pegs to allow for disassembly. 


American Modern 


American Modern cabinetry usually means 
clean, undecorated products. Flat surfaces with 
straight or gracefully curved lines have eye appeal. 
Textures from cane or fabric provide accents. Legs 
are straight or slightly tapered, and they may be 
either round or square. See Figure 2-29. There are 
no carvings to collect dust. Pieces are free of easily 
broken small decorative parts. The design reflects 
an on-the-move family lifestyle. See Figure 2-30. 


Figure 2-28. Early American style of furniture decorates 
many homes today. (Thomasville) 


pores, 
oog 


EE EA ae e 


Figure 2-29. American Modern furniture has straight 
lines and is rarely carved or decorated. (Thomasville) 
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Oriental Modern 


Oriental styles date back hundreds of years. 
Once they were highly carved and decorative. 
Today’s Oriental Modern pieces combine straight 
lines and curved geometric shapes. Curved legs and 
wide feet are typical. See Figure 2-31. Stenciled or 
hand-painted copies of art remain on lacquered 
surfaces. Opaque lacquered surfaces are often seen 
on Oriental Modern pieces. See Figure 2-32. 
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Figure 2-30. American Modern designs reflect an active, 
mobile lifestyle. (Drexel Heritage Furnishings, Inc.) 


Figure 2-31. Curved geometric shapes, such as the 
inward curved feet, are typical of Oriental Modern furni- 
ture. Note the inward feet. (Thomasville) 


= 


odern Cabinetmaking 


viit K al 
are BY 


Figure 2-32. Often Oriental Modern pieces are finished 
with black or green lacquer. (Thomasville) 


Scandinavian Modern 


Styles from Swedish and Danish designers are 
recognized by their sculptured look. Scandinavian 
Modern furniture has gentle curves, especially on 
stretchers and tapered legs. See Figure 2-33. 


Shaker Modern 


Shaker Modern is an updated version of the 
original Shaker features. Various parts, legs in 
particular, remain slim and appear weak. Pin and 
peg ends may be visible. Most often these pin and 
peg ends are wood plugs over metal fasteners. 
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Most of the discussion of style has focused on 
individual pieces of furniture. Often it is desirable 
that furniture within rooms be coordinated. 


Coordination of entire home interiors can be attrac- 
tive. You can coordinate styles for the interior and 
exterior of the home. 


Figure 2-33. Scandinavian Modern furniture is designed to have gentle curves and 


smooth texture. (Dyrlund-Smith) 


Single rooms 

Furniture within a single room should have the 
same style. This gives authenticity to the environ- 
ment. Authenticity refers to how well the room 
matches the historic original room. For example, to 
make the atmosphere of a room feel colonial, all the 
furniture and decoration should be Colonial. Other 
rooms could have a different style. You might have 
a Queen Anne bedroom, a Sheraton dining room, 
and a Hepplewhite living room. 

In contemporary design, there is no historic 
precedent to follow. Here, matching furniture 
creates harmony. Each piece of furniture fits well 
with the overall style of the room and furnishings. 


Multiple rooms 

Matching styles of multiple rooms increases the 
effect of authenticity. Harmony of the entire house is 
also achieved. Design characteristics of the furniture 
will apply to doors and door and window moldings. 
Wall and floor coverings are finished according to the 
overall style. Both built-in and freestanding cabinetry 
and furniture can be coordinated to achieve 
harmony. See Figure 2-34. 
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Changing and creating a style 


The following examples describe how a room 
may be adapted to match a style. The room to be 
changed is a kitchen. First, begin with a basic floor 
plan and layout sketch of a room. See Figure 2-35. 
From this sketch, you can adapt the styles covered 
in this chapter to fit the room. 

During the Hepplewhite, Sheraton, and Duncan 
Phyfe eras, raised panels were popular. These panel 
assemblies, along with combinations of furniture, 
illustrate the traditional style. See Figure 2-36A. 

French Provincial was identified with graceful 
curved edges. These were placed on the doors and 
drawers of cabinets. Change the basic cabinet fronts 
and moldings to have a French Provincial kitchen. 
See Figure 2-36B. 

Colonial furniture was crude and bulky. To 
reduce weight, cabinetmakers would set thin panels 
inside thick frames to build doors. The colonial 
kitchen in Figure 2-36C uses plain, bulky cabinet 
fronts. Brick was commonly used in colonial times 
to build the fireplaces used in cooking. Today, it 
may be placed in the kitchen to surround cooking 
areas to impart an appearance of a colonial style. 


Dining Room 


Figure 2-34. Coordination of furniture styles creates harmony of the interior of the home. (Thomasville) 
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Figure 2-35. Sketches assist in determining how to change the style of a room. (Wood-Mode) 


Shaker furniture is noted for smooth, undeco- 
rated, simplistic features. Cabinet doors had inset 
panels. Inset panels are shallower than the frame that 
surrounds them. The Shaker kitchen in Figure 2-36D 
is very simplistic. Even the rivets to hold overhead 
vent pieces together are shown. 

Scandinavians used smooth surfaces with rounded 
corners. These are reflected in the Scandinavian 
kitchen. See Figure 2-36E. 

Oriental furniture of Chippendale and Oriental 
Modern influence used geometric shapes. 
Chippendale carved lattices into the furniture. 
Oriental Modern furniture often uses straight-line 
designs. Many oriental designs include louvers. 
Louvers are frames of slanted rectangular slats of 
wood closely spaced in a frame. You cannot see 


through the louvers, but the slant allows openings 
for ventilation. The Oriental kitchen in Figure 2-36F 
uses repetition of louvers to form the cabinet front. 


Coordinating interiors and exteriors 
Many homes coordinate the interior style of furni- 
ture with the exterior of the house. To coordinate 
styles, you must look at homes of the period. You 
must also determine the furniture style of that period. 
Home styles often are classified differently than 
furniture styles. Using the familiar kitchen layout, 
Figure 2-37 gives some examples of interior/exte- 
rior coordination for Georgian Colonial, Victorian, 
English Tudor, Spanish, and Contemporary homes. 
Georgian Colonial homes were usually rectan- 
gular, and windows were placed in perfect 
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symmetry. Interior rooms were arranged to allow 
for the symmetrical exterior. The entrance was 
placed in the center of the front of the house. The 
front door had a small entrance portico with 
pilasters and a pediment above. The Georgian colo- 
nial kitchen is designed with symmetry. The doors 
are also designed with arches on the top of cabinet 
doors. See Figure 2-37A. 

Victorian homes were large and heavily orna- 
mented. Carvings and turnings were fastened to the 
underside of porch roofs. The homes were typically 
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Figure 2-36. Many different styles can be created from the original room without much alteration. (Wood-Mode) 


two story and irregular in shape. Designers paid 
little attention to harmony or pleasing proportions 
of the house. This Victorian kitchen is a toned down 
version of Victorian styling. Curved air vents cover 
the stove. Much of the ornamentation in modern 
Victorian rooms is left out. See Figure 2-37B. 

English Tudor homes are noted for their timber- 
like decorations. Solid thin boards surrounding 
wood panels are most often used. These character- 
istics are reflected in the cabinet fronts and soffits 
over the cabinetry. See Figure 2-37C. 
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Figure 2-37. Interiors and exteriors of homes may be coordinated. (Wood-Mode, California Redwood Assoc.) 


Spanish homes are usually single story stucco 
brick homes with low pitch hip roofs. Architecturally, 
the houses are very simple. The floor plan usually is a 
U shape, with an open patio on the front side of the 
house. The entrance into the patio has multiple 
arches. The garage doors also have arched tops. The 
Spanish kitchen reflects this style. Brick is applied on 
the interior as it was on the exterior. Arches over 
certain food preparation areas are formed by bricks. 
Either real or imitation beams run across the ceiling to 
replicate earlier Spanish homes built of beams and 
clay. See Figure 2-37D. 

Contemporary homes include straight lines and 
simple geometric shapes. The home in Figure 2-37E 
is almost entirely made up of straight lines. An arc on 
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one window is used to break monotony. The kitchen 
also follows the clean-cut, straight line design. Subtle 
geometric forms break the straight lines. 


Summary 

For many early kings, queens, and designers, 
having a cabinetry style named after them was a 
form of recognition. These people dictated the 
various features of the piece. Some products were 
heavy and highly carved. Others appeared weak and 
top heavy. These styles are classified as traditional. 

People of less prominence began to copy tradi- 
tional products. They simplified some of the design 
features, which affected cost. These products were 
called provincial. 


E—Contemporary 


Figure 2-37. continued) 
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Since the early 1900s, a contemporary styling 
trend has gained popularity. In some cases, this 
represents further simplification of former designs. 
Style has been altered due to advancing technology 
in production processes. 

Contemporary cabinetry is a broad classification 
of designs. Earlier designs were modified with the 
term modern. Some have been created using other 
names. Simple straight and curved lines creating 
geometrical forms are used almost exclusively. 

Design coordination often may be desired. 
Single rooms, multiple rooms, and home exteriors 
and interiors can be coordinated. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Three terms to classify cabinetry designs are 

7 , and 

2. A reason why contemporary designs have less 
carving than early traditional designs is 

3. Describe early cabinetmaking facilities and 
techniques. 

4. Two products introduced by the William and 


Mary style were and 
5. Arches are associated with and 
styles. 


6. The Queen Anne style is best known for 
a. bamboo stretchers 
b. cabriole legs 
c. fluted legs 
d. fretwork 


7. Common Chippendale features were and 


8. Chinese Chippendale used between 
table legs. 

9. The open shield chair back was associated with 
the style. 
a. Hepplewhite 
b. Queen Anne 
c. Sheraton 


d. Windsor 
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What new pieces of furniture did Sheraton 
introduce? 

style first used the column pedestal to 
support tables. 

a. Duncan Phyfe 

b. Early American 

c. Pennsylvania Dutch 

d. Scandinavian Modern 

A distinctive feature of French Provincial furni- 
ture Was . 

In early America, products were held together 
with „ai 
What features did American Colonial furniture 
borrow from other styles? 

A common. characteristic of Pennsylvania 
Dutch furniture was 

a. cabriole legs 

b. carved decorations 

c. lattices 

d. painted decorations 

style cabinets were often painted with 
animals, fruits, people, and flowers. 

The Pennsylvania Dutch stacked chests are 
commonly called 

Swivel and tilting chairs were created by the 


Windsor chairs were originally produced by 
was the first American designer to adapt 
European and Asian styles. 
Two Duncan Phyfe contributions are the 
and 
is not an individual style with specific 
features, but is an adaptation of all the current 
furniture styles. 
How does the finish on most Oriental Modern 
furniture differ with other cabinet styles? 
Contemporary cabinetry with graceful curves 
is 
Describe four home styles and features used on 
the interior of the home. 


Components of Design 


Objectives 


After studying this chapter, you will be able to: 

* Describe the difference between the function and 
form of a cabinet. 

3 Apply design elements and principles to create 
functional and attractive cabinets. 

æ Identify alternative designs with convenience 
and flexibility. 


Important Terms 

design intensity 

form primary colors 
formal balance primary horizontal 
function mass 

golden mean primary vertical mass 
harmony proportion 

hue repetition 

informal balance value 


Designing is the most creative practice in cabi- 
netmaking technology. As the designer, your activi- 
ties and decisions will affect the outcome of the 
product. Two factors that guide the development of 

the product during design are function and form. 


Function 


The function of cabinetry is to meet the needs of 
the user. A functional design serves a purpose. See 
Figure 3-1. The product may store clothes, recre- 
ational equipment, or dishes. It might house appli- 
ances or electronic devices, or be used to display 
trophies. Other functions could be supporting 
lamps, game boards, or worktables. 

A functional design should be efficient and 
effective to meet the needs of the user. Your creative 
ability as a designer will determine how well the 
finished product meets these needs. 


Form 


Form refers to the style and appearance of the 
product. The form of the finished product should 


have a pleasing appearance. The product must be 
large enough and strong enough to serve its 
intended purpose. It should also fit in with the style 
of nearby furnishings. See Figure 3-2. 


Levels of Design 


Achieving a final design solution is challenging. 
The product must serve its purpose and be visually 
pleasing. As a designer, you are responsible to meet 
this challenge. 

The three different ability levels among designers 
are copying, adapting, and creating. Beginners often 
copy a design from prepared drawings and specifi- 
cations. As their knowledge and skill increases, they 
begin adapting. Designers at this level remember 


tFigure 3-1. This functional design is used for storage, 
display, and as a writing desk. (Thomasville) 
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Figure 3-2. Furniture in a room bial blend. (Thomasville) 


design features they have seen and adapt them as 
they design products. Fully experienced designers 
should be able to create an original product. 
Regardless of your artistic ability, all levels of design 
use the same elements and principles. 


Design elements 


The four elements of design that you will apply 
are lines, shapes, textures, and colors. Individually, 
these elements describe specific details for a design. 
Combined, they form the overall visual appearance 
of the product. 
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Lines are the basic element in visual communica- 
tion. Your eyes tend to follow the path of a line. See 
Figure 3-3. Straight lines lead your eyes in one direc- 
tion, whether it be horizontal, vertical, or diagonal. 
Curved lines cause your vision to change direction. 

Lines can accent a design. See Figure 3-4. 
Vertical lines accent a tall, narrow shape such as a 
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Figure 3-3. Lines will lead your eyes from one end to 
the other. 


Figure 3-4. Top. Vertical lines enhance tall furniture like 
this curio cabinet. Bottom. Horizontal lines enhance 
wide furniture like this chest. (Thomasville) 


curio cabinet. Horizontal lines dominate the design 
of a wide, low product such as a chest. Diagonal, or 
inclined, lines draw attention to a focal point. 

Straight lines and square corners are the easiest 
to produce in cabinetry design. However, shaped 
curves and turnings are also simple to create. Lines 
and simple curves satisfy most needs for modern 
and contemporary products. Complex curves, such 
as those found in French provincial furniture, are 
harder to put into a modern design. 


Shapes 

Designs rely on lines to form shapes. Shapes 
represent masses or spaces and are described by the 
lines that enclose them. See Figure 3-5. A primary 
vertical mass is a shape that is narrower than it is 
high. A primary horizontal mass is a shape that is 
wider than it is high. See Figure 3-6. 

Large primary masses should be divided into 
major areas and minor areas of different sizes. These 
areas may also be subdivided. A number of rules 
guide the designer in dividing spaces, both verti- 
cally or horizontally. 


Vertical division 


The rules of vertical division shown in Figure 3-7 
suggest the following: 
Æ Rule 1. Two parts of unequal sizes (major 
and minor). 
æ Rule 2. Three parts of unequal areas. 
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Circle Ellipse Oblate 
Triangle Square Diamond 
Rectangle Hexagon Octagon 


Figure 3-5. Single lines will enclose circular or elliptical 
shapes. Multiple lines enclose triangles, rectangles, and 
other polygons. 
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Figure 3-6. Top—A primary vertical mass is taller than it 
is wide. (Thomasville) Bottom—A primary horizontal 
mass is wider than it is tall. (Sheraton) 
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Rule 2a. From bottom to top, the areas 
will be progressively smaller. 
Rule 2b. For other arrangements, the 
major area should be between the other 
two minor areas. 

Raje 3. More than three vertical divisions. 

» Rule 3a. First, separate them according to 
rules one and/or two. 

« Rule 3b. Then, subdivide these masses 
independently as needed. 


Horizontal division 


The rules of horizontal division shown in Figure 3-8 
suggest the following: 
Æ Rule 1. Two equal areas. 
X Rule 2. A major and a minor area but retain 
balance (informal). 
% Rule 3. Three equal areas. 


Rules 3a and 3b 


Figure 3-7. There are many ways to divide vertical masses. 


Rule 5a 


Æ Rule 4. Three divisions with major and 
minor areas. 
% Rule 4a. One major area between two 
equal minor areas. 
Æ Rule 4b. One minor area between two 
equal major areas. 
# Rule 5. More than three areas. 
Æ Rule 5a. Areas of equal size and importance. 
* Rule 5b. A large area with a number of 
smaller equal areas on each side. 
These rules represent practices for dividing 
primary masses. The divisions may be accented 
with textures and colors. 


Texture 


Texture refers to the contour and feel of the 
surface of the product. You can specify woven cane 
(type of grass) to give a rough texture. Molding and. 
trim is used to give texture to corners of cabinets. 
Texture can also refer to the quality of the surface 
finish. The texture could be rough or smooth; high, 
medium or low luster. Whatever material or method 
is used, it must blend with the style of the product. 


Colors 


There is an infinite number of colors in the color 
spectrum. However, all colors are produced from 
the three primary colors of red, yellow, and blue. 
When the primary colors are mixed in various 
combinations, three additional colors called 
secondary colors are created. The secondary colors 
include orange (red and yellow), green (yellow 
and blue), and violet (blue and red). When primary 
and secondary colors are mixed, six tertiary colors 
are created. A color wheel shows these combina- 
tions. See Figure 3-9. Colors on the opposite side of 
the color wheel are called complementary colors. 


Figure 3-8. Horizontal masses should be divided according to these rules. 
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Figure 3-9. Mixing primary colors (red, blue, yellow) will produce secondary colors (violet, green, orange). 


Color has three distinct properties of hue, value, 
and intensity. Hue refers to any color in its pure 
form. Each hue has value. Value refers to the light- 
ness or darkness of the hue. A pure hue can be 
tinted to produce a lighter value to near white. A 
pure hue can also be shaded to produce a darker 
value to near black. See Figure 3-10. 

The third property, intensity, refers to the bril- 
liance of the color. Intensity also is called chroma. 
Any hue can be made less brilliant by mixing it with 
its complementary color. For example, small 


amounts of green added to red dulls the color. The 
more green added, the more gray the original red 
color will become. See Figure 3-10. 

Color on cabinetry results from painted or 
stained surfaces. Paints contain color pigments that 
makes an opaque finish. Opaque finishes hide the 
grain and provide a protective topcoating. Stains 
color the wood and enhance the grain pattern. They 
contain dyes and sometimes pigments. 

Hardware (hinges, pulls) of various colors can 
be installed on cabinets. Such items may be black 
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Tinting a Hue 


Shading a Hue 


Changing Color Intensity 
100% 75% 50% 


iih 


_ 25% 


25% 50% 75% 100% 


(Consider white and black as representing 100% intensity colors.) 


Figure 3-10. Tint, shade, and intensity change the appearance of a color. 


white, gray, silver, brown, and gold. These are 
considered neutral colors and will accent any 
painted or stained surface. Other colors will need to 
be selected more carefully. Hardware should be the 
same or a complementary hue as the surface where 
it is attached. 


Design principles 

The principles of design describe how the 
design elements apply to cabinetry. These principles 
are harmony, repetition, balance, and proportion. 


Harmony 


Harmony is the pleasing relationship of all 
elements in a given product design. There should be 
harmony among the masses and the shapes. Create 
this harmonious feeling by following the rules 
dealing with shapes. Harmony of textures includes 
using compatible surface contours. Harmony of 
colors follows three basic rules: 

X Less intense colors should be used on large areas. 


% Bright colors are attractive in small areas. 

3% Complementary colors should be used. One 
hue may be the small intense accent of one 
color on a tinted or shaded color (such as 
solid red on green tint). 


Repetition 

Repetition means using an element or elements 
more than once to create a rhythm in the design and 
attract interest. See Figure 3-11. Straight lines, 
curved lines, spaces, textures, and colors are effec- 
tive for this purpose. Experienced designers know 
when repetition is pleasing. On the other hand, you 
must recognize when repetition has been used 
excessively. Too many similar lines, masses, and 
other elements are boring. 


Balance 


Balance is the use of space and mass to give a 
feeling of stability or equality to a design. Balance 
may be either formal or informal. 


Figure 3-11. The honey spice finish on this pine cabinetry gives the kitchen a golden glow. The finish allows the natural knots 
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and distressing, characteristics of pine, to show. These design features add charm to the kitchen. (KraftMaid Cabinetry, Inc.) 


Formal balance means equality on each side of a 
center line in the design. Center lines may run hori- 
zontally and/or vertically. One half of the product 
will be the mirror image of the other. For a square 
mass, balance means repeating a detail in any direc- 
tion from the center. For a vertical rectangular mass, 
left and right halves are symmetrical. There may be 
a center of interest included on the surface. The 
center may include a decorative detail. It would be 
above or below the center. Placing a detail above the 
center is preferred. For a horizontal rectangular 
mass, the top and bottom halves are equal. Here the 
detail of interest is below the center line. 


Informal balance is more difficult to describe. It 
is a feeling of balance in the design even though the 
design is not symmetrical. Usually, one side of the 
design is more solid than the other. However, to 
maintain balance, the open side is larger. 


Proportion 


Proportion is a relationship between the height 
and width or height and length of a product. 
Generally, a 2:3, 3:5, or 5:8 relationship is more 
pleasing than a square. The ancient Greeks arrived 
at a ratio of 1:1.618 that they called the golden mean 
or the perfect proportion. See Figure 3-12. 
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Figure 3-12. The Greek perfect proportion or golden mean 
was a 1 to 1.618 height to width (or height to length) ratio. 


Proportion is a subtle relationship among 
elements and principles. The relationship may 
relate to the function and convenience of the 
product. When the function of the product requires 
greater ratios, major and minor masses should be 
created. For example, a gun cabinet requires extra 
height. See Figure 3-13. Separating the cabinet with 
texture, color, or additional features (such as curves 
and drawers) will make the height of the cabinet 
appear more in proportion with the width. 
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Designing can be a challenge for even the most 
creative cabinetmaker. Making the function and 
form blend together is the most critical factor. 
The pace of people’s lifestyles creates problems 
for a designer. People would like to find items 
quickly and be able to reach them easily. They 
dislike unloading a cabinet to get the pot or 
pan way in back. They would like to place rarely 
used items higher, lower, or farther from the center 
of activity. 

People are relocating more often. This suggests 
that cabinetmakers should create light, sturdy cases 
that can pass through doorways or up and down 
stairs. Also, items of this nature are easily moved 
when rearranging room furniture. 

During planning, you must consider the person 
who will use the product. Although design 
elements and principles are the first factors to be 
addressed, convenience and flexibility play a big 
role in designing a satisfying product. 


Convenience 


Convenience is the ease with which a person can 
use, move, or locate objects in a cabinet. Special 
cabinet hardware and careful design of cabinet 
space provides for convenience. 
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Figure 3-13. The use of small doors keeps this gun 
cabinet from appearing too tall. (Emperor Clock, LLC) 


One way to achieve convenience is with hard- 
ware. Racks can be put on the inside of doors for 
condiments. Cups can be suspended from the 
bottom of a shelf with hooks. Pullout drawers or 
trays are especially helpful for storage of supplies. 
See Figure 3-14. Plan for these items during design 
and not after the cabinet has been built. 

The selective use of space increases conven- 
ience. Deep drawers store sweaters better than 
handkerchiefs, socks, etc. Wide shelf spacing is best 
for blankets and sheets. Shelves for washcloths and 
hand towels may be narrower and closer together in 
a closet, because these items do not stack well. 

Convenience can be increased in furniture as well 
as cabinets. For example, nested tables occupy the 
same space as a single table. See Figure 3-15. Folding 
chairs can be easily stored for occasional use. 


Figure 3-14. This convenient utility room has racks, trays, 
baskets, and other useful storage areas. (Wood-Mode) 


Figure 3-15. Nested tables take up less space than would 
a larger table. (Thomasville) 
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Convenience can be achieved by placing appli- 
ances, plumbing fixtures, tools, utensils, and work 
surfaces in proper relationship to each other. They 
are preferably placed in order of use by the worker. 
Convenience is more important in frequently used 
areas, such as in kitchens, offices, and commercial 
work areas. See Figure 3-16. 

Increasing the use of room corners is a form of 
convenience. Some items, particularly if they are 
small, can be displayed or stored in triangular 
corner cabinets. Other corner cabinets, such as in 
the kitchen, may be designed with revolving 
shelves. These methods make good use of space 
that was formerly wasted. 


Flexibility 

Flexibility refers to how many uses your 
product will have. Adjustable shelving is flexible, 
because it can be made to store very large or very 
small items. More shelves can be added when 
needed. When designing for flexibility, convenience 
may increase or decrease. You may have to choose 
between them. Adjustable shelving is an example. 
More shelves, closely spaced, store items that are 
difficult to stack, such as canned and bottled goods. 
However, this plan may not work when you want a 
pullout shelf for an item. The hardware for it must 
be permanently mounted. 


Figure 3-16. The organization in this photographer’s 
framing salon keeps materials at hand in shallow, but 
large drawers. The cutting surface is inlaid in the 
countertop next to the mat cutter, with electric and 
compressed air outlets just below. Other nearby cabinet 
tops provide space for dry-mount press and paper cutter. 
The glass cutter is wall mounted. (Chuck Davis Cabinets). 
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Modular furniture is a different form of flexi- 
vility. See Figure 3-17. It helps meet the needs of 
pe vho are mobile. Pieces can be arranged and 


is desired. 
irop leaf extension table is another example 
of flexibility. It occupies little space when closed but 
can be opened to serve a large group for dinner. 


Flexibility and convenience must be considered as 
the elements and principles of design. A 
final design solution should include all of these 
fundamentals. Remember, the product built from 
your design has to be pleasing, both visually and 
functionally. 
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As a designer, you try very hard to meet the 
needs of people of all ages and physical conditions. 
Take pride in creating functional, tasteful cabinetry. 

Your designs will frequently fit the architecture 
of a home. Consider a home style such as Colonial. 
Early American case goods, tables, and chairs may 
be found in various rooms. Built-in cabinets may 
use mounted hardware items of the same style. 


Home and furniture designs often are matched to 
give authenticity to the home. Pay close attention to 
the components of design when coordinating rooms 
or interiors and exteriors. 

Traditional split level ranch homes and town- 
houses may be furnished differently. You could use 
traditional or modern furnishings. It might be 
formally or informally decorated. There may be 
decor combinations ‘of Oriental, Spanish, or 
Mediterranean furniture and cabinets. i 

There are no hard and fast rules for cabinetry 
styles. The design of cabinetry and its match to the 
home is a matter of taste. A single style might be 
desired throughout. If contrasts are desired, you 
might incorporate different colors and styles. It is 
your job to plan for the wants and needs of the 
person who will use your product. 
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Efforts to design cabinetry are based on experience. 
Some designers copy. Others adapt. Still others create 
design solutions. Knowing how to adapt or create 
requires understanding the components of design. 


Figure 3-17. Modular furniture has individual cabinets that can be rearranged as needed. (Drexel-Heritage Furnishings, Inc.) 


The elements of design include lines, shapes, 
colors, and textures. They must be coordinated to 
produce pleasing products. 

Principles of design guide the use of design 
elements. Principles include harmony, repetition, 
balance, and proportion. These help the elements 
blend. Masses and spaces may appear once or be 
repeated. Harmonious masses and spaces can be 
formally or informally balanced. You can propor- 
tion elements by using the golden mean ratio. It has 
been in use for many years. 

An experienced designer will create alternative 
designs. Two factors to be considered for these 
designs are convenience and flexibility. Convenience 
refers to ease of locating, using, and moving objects. 
Flexibility refers to the product’s ability to be 
rearranged for different purposes. 

Cabinet and furniture designs should fit with 
their surroundings. Considerations may include 
how the design blends with the style of the home. 
Careful consideration of the components of design 
must be given when coordinating styles. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The two primary concerns when designing 
cabinetry are and 

2. Name the four elements of design. 

3. Give an example of a primary vertical mass and 
an example of a primary horizontal mass. 

4. List the primary colors. 

5. Pure color is also called a 


6. Making a color lighter changes its , and 
adding a complementary color changes a 
color’s 


7. List the four design principles. 
8. How is harmony different from balance? How 
are they the same? 
9. The relationship between height and width is 
called : 
10. When you include design alternatives, be sure 
to consider and 
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Well designed and crafted cabinetwork gives an owner great satisfaction and years of service. 


Design Decisions 


Objectives 


After studying this chapter, you will be able to: 

% Identify needs and wants for a cabinet. 

Ææ Follow the steps of the decision-making process. 
Æ Choose materials that will satisfy the design. 

* Design cabinetry that is convenient and flexible. 


Important Terms 

brainstorming preliminary ideas 

cost analysis refined ideas 

decision-making strength test 
process specifications 

functional analysis working drawings 

mock-up 


The decision-making process guides your 
thoughts and actions through the many steps 
involved in creating a cabinet design. See Figure 4-1. 
It directs your activities during design. 

The decision-making process allows for flexi- 
bility. You are not bound to one design idea. The 
design that is the most functional may not be the 
most attractive, and the design that is the most 
attractive may not be the most functional. A good 
design is a balance of all factors. The final decisions 
should meet the needs of the user. 


Identifying Needs and Wants 

Designing begins by identifying the needs and 
wants for a cabinet. A need refers to function. You 
might need a cabinet that will store food and spices. A 
want refers to added conveniences in the cabinet. 
You might want a cabinet on rollers, or one with racks 
on the doors. Another want may be the cabinet style. 

Suppose you are planning to design a new kitchen 
layout. Every home needs a place for preparing and 
serving meals. Kitchen cabinets must be designed 
with the appliances in mind. Items include a range, 
refrigerator, sink, counter area, service area, and 
storage space. See Figure 4-2. Utilities for the appli- 
ances include gas, water, electricity, and drains. You 


might want a built-in microwave oven or dishwasher. 
Will they be purchased now? If so, the cabinet design 
will include the appliance. If not, will you allow space 
now and install them later? 

You may also wish to design an entertainment 
center. Will the cabinet require room for both video 
and audio equipment? 


Gathering Information 


The next step in making design decisions is to 
gather information. For this discussion, the need is a 
home entertainment center. Information must be 
gathered that relates to function and form. 


Figure 4-1. The decision-making process has a series of 
steps. The final decisions should meet the needs of the user. 
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Figure 4-2. Identify how the cabinet or furniture will be use 


Think of all situations where the product will be 
used. Every question listed on this page should be 
answered. More concerns may arise when creating 
preliminary ideas. 

* What components (TV, stereo, VCR) will be 

stored in this cabinet? 

* Will remote controls be used that require the 
passage of light? 

* How large are the components? 

x Where will this cabinet be used? 

* How much space is available in the room 
where this entertainment center will be? 

» Should the cabinetry be permanently attached 
or be movable? Remember, built-in cabinetry 
establishes a traffic pattern (people walking 
around the cabinet) that cannot be changed. 

* Should the cabinet be modular? Modular 
pieces allow for flexibility in arrangements. 

- What utilities (electricity, antenna, cable jack) 
are required for the components? 

* Where are the utilities located? 

« What cabinet style is desired? 

How much do you wish to spend? 


Bo = 


d. (Aristokraft) 


One process for gathering information is brain- 
storming. When brainstorming, you write down 
every idea or question that comes into your mind. It 
does not matter if the idea is practical. The object is 
to think of as many options as possible. You will 
sort through them later. 


Creating Ideas 


Once all information has been gathered, you 
start creating ideas. Preliminary ideas are made 
with that gathered information. This stage of design 
allows for much creativity. Use your knowledge of 
style, design elements, and design principles to 
develop ideas. Adapt the most practical and 
pleasing features to your design. 

Begin by making sketches. Sketches show how 
space will be arranged. Do not worry about finer 
details such as dimensions or jointwork. Review all 
of the questions, answers, and information you 
have accumulated. Consider the function of the 
product and who will be using it. Also note how the 
person will use it (sitting, standing, etc.). Sketch all 


of your ideas as you think of them. Develop as 
many as possible and keep all of them-until the final 
decision is made. The sketches can be cut out and 
moved around like pieces of a jigsaw puzzle. Use 
them to arrange a variety of designs. 

Your sketches might be two- or three-dimensional. 
See Figure 4-3. Those with two dimensions show only 
length and height. Some designers find these inade- 
quate. They prefer to see three dimensions. Three- 
dimensional drawings have an advantage over 
two-dimensional. The depth of the sides, as well as 
length and height, can be seen in one view. 

Eventually you will run out of ideas. Be sure to 
keep all your ideas, because you will now begin 
refining them. 


Figure 4-3. A—Two-dimensional sketches represent the 
height and width of a product. B—Three-dimensional 
sketches add depth to the design. They give a realistic 
view of the product. (O’Sullivan) 
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Refining Ideas 


Refined ideas begin to include details. You may 
combine different features of your first ideas. Pick 
the best ideas from your sketches and put those 
together. The combined design should represent the 
proposed product very accurately. At this stage, you 
will also provide dimensions and decide on the 
material to be used. 


Dimensions 


At some point you must provide dimensions for 
the cabinet. Dimensions will be determined by the 
size of what will go in or on the cabinet. For an 
entertainment center, measure the components and 
size the cabinet accordingly. See Figure 4-4. 

If you will be designing kitchen cabinets or 
furniture, there are standard dimensions you will 
follow. These include heights and widths for tables, 
chairs, and certain case goods. Standard dimensions 


Figure 4-4. Dimensions are partially based on the 
intended function of the cabinet and the size of the items 
to be stored. (O’Sullivan) 
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are based on the average size of humans. These 
dimensions, and other considerations for humans, 
are discussed in the next chapter. 

Add the dimensions to the refined sketches. Use 
a scale to draw the refined design. You can also 
make the sketch on graph paper. Let each square on 
the graph paper represent distance of the product. 
It might be one square equals 4” (6 mm). The 
same square could represent 1’ (305 mm) for 
another product. 


Materials 


To determine the materials you need for the 
cabinet, you must first understand the different 
materials that can be used. The materials for cabinets 
are classified as follows: 

% Wood. Hardwood and softwood lumber, 

veneer, cane, wood products (panels, molding). 

Æ Metals. Steel, brass, aluminum, and copper 

edging and hardware. 

Æ Plastics. Sheets, edging, laminated tops, 

hardware, etc. 

* Glass. Sheet, pattern, mirror, stained. 

X Ceramic tile. Different colors and shapes are 

available. 

* Adhesives. Cements, glues, mastics. 

Æ Hardware. Screws, nails, bolts, hinges, pulls. 

% Finishes. Paint, enamel, stain, filler, oil, 

lacquer, shellac, varnish, urethane, etc. 

This list above suggests decisions about mate- 
rials. It does not include every material you might 
choose in building a cabinet. Later chapters will 
further examine materials used in cabinetmaking. 

As the materials are identified, a parts list can be 
created. This list should contain all the materials 
that will be used to construct the cabinet. The mate- 
rial information and the dimensions are used later 
to create working drawings and parts specifica- 
tions. See Figure 4-5. Working drawings and parts 
specifications are briefly discussed later in this 
chapter, and covered in detail in Chapters 7 and 9. 

The materials you choose greatly affect the 
appearance of the product. Different woods 
produce different surface texture and color. Some 
are stronger than others. Some also cost more than 
others. You may decide to use manufactured panel 
products, such as plywood, instead of lumber. 

Different woods have similar grain characteris- 
tics. You may wish to stain a cheaper wood to 
appear as a more expensive wood. Veneer can also 
be used to make a manufactured panel product look 
like lumber. There are many options that will 
achieve the desired outcome. 


Other materials, such as metal, glass, and 
plastic, also affect the appearance. Hinges, pulls, 
and knobs made of these materials vary greatly in 
color, shape, and texture. Choose those that fit the 
style of the cabinet. When selecting hinges, you 
must also consider strength of the material. Use 
metal hinges if supporting heavy doors, such as 
those with leaded glass panels. 

If you are working for a cabinet manufacturer, 
the materials may be specified. They are purchased ` 
in large quantities for mass production of products. 
In this case, you do not have the option of choosing 
materials. Company designers set the specifications. 


Analyzing the Refined Ideas 


After refining your ideas, you still may have 
more than one design idea. Check each design to 
see if it meets your needs and wants. Look at the 
cost, materials, and function of each of the products. 
Eventually, a final decision will have to be made. 
Changes can be made after you start building the 
cabinet, but this will be time consuming and 
wasteful of material and money. Three methods of 
analyzing your refined ideas are functional 
analysis, strength test, and cost analysis. 


Functional analysis 


In functional analysis, you check to see whether 
the product you have designed meets your needs. 
Refer back to the information gathering stage. Have 
you overlooked anything? Are estimated space and 
size requirements correct? Recheck your measure- 
ments. Will the doors and lids move freely? Will 
they close correctly? Will the cabinet hold the 
contents with ample room? 

If you are unsure about any detail, construct a 
mock-up of the cabinet. A mock-up is a full size 
working model of your design. It is made of paper, 
cardboard, or Styrofoam. Also, if the components to 
be placed in the cabinet are heavy, construct a 
model of these components. This process will verify 
the design will work once it is built. 


Strength test 


You might perform a strength test on your 
design. Will the legs be strong enough? Will a shelf 
made of a specific material sag? Will the glue hold? 
Are screws needed for reinforcement? 

The extent of the analysis will vary. If you 
copied a cabinet already in use, little or no testing is 
necessary. If your design is original, you may want 
to test the materials. Make sample glue joints and 
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Parts List 
fuin Description Qty. Description 


Right Drawer Spacer Rail 


; m 2 | 13 
stable Shelf | 1 2 | 4 
Er Adjustable Shelf | 2 . Left Drawer Spacer Rail 2 ; 4 
G liding Shelf. i 1 Right Sliding Shelf Spacer Rail | - 1 Double Cam Bolt 2 
H | Left Center Shelf 1 Back Panel 1 Screw 3 
J | Right Center Shelf 1 Slide (Pair) 1 Strike Plate 1 
K | Shadow Panel 1 Glass Door 1 Cushion 1 
L | Door 1 Record Divider 2 Strike Plate 1 
M | Top Rail 1 Left Upright Rail 1 Large Cam 19 
N | Bottom Rail 1 Right Upright Rail 1 Screw 15 
P| Center Rail (Upright) 1 Bottom Shelf 1 Screw + 
Q | Left Center Shelf Rail 1 Bottom Drawer Front 1 Screw 4 
R | Right Center Shelf Rail | 1 Glue 2 Hinge 2 
S__| Kick Panel 1 Magnetic Catch 2 Screw 1 
T |Top Drawer Front ike Cam Bolt Caster w/Insert 5 
U | Left Drawer Side 2 Shelf Pin Left Sliding Shelf Spacer Rail | 1 
V | Right Drawer Side 2 Screw Nail Screw 4 
W | Drawer Bottom 2 Dowel Screw 4 
X | Drawer Back 2 Screw Screw 4 


Figure 4-5. Design includes deciding dimensions and what materials will be used to construct the cabinet. From this 
information, working drawing and specifications can be created. (O'Sullivan) 
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test the strength. You might cut a piece of shelf 
material to length. Test the shelf with weight to see 
if it will resist bending. 


Cost analysis 


Cost analysis concerns money for equipment, 
materials, time, and space. Here again, many ques- 
tions must be answered. Will additional tools and 
machines have to be purchased? Can you adapt 
available equipment safely? Is lumber available at a 
reasonable price? How does the cost of plywood 
compare with the cost of lumber? How expensive 
are hardware items such as hinges, pulls, and 
movable shelf supports? From the choices, which 
will be the most serviceable at the least cost? 

Cost factors also influence make-or-buy decisions. 
Should you make or buy drawer guides? Will you 
make permanent joints for shelves or buy adjustable 
shelf supports? Frequently, completed parts are 
purchased to speed cabinet production. Examples are 
legs, spindles, shelf supports, etc. 

Space in the working area may be a concern. Is 
the work area large enough to accommodate the 
cabinetmaker, tools, and materials? Is the area free 
of health and safety hazards? 


Making Decisions 


Actually making decisions is the most impor- 
tant stage of the decision-making process. You reach 
this stage after identifying, creating, refining, and 
analyzing all the design factors. Accurately scaled 
sketches of various designs have been developed. 
Alternatives have been analyzed in terms of func- 
tion, form, and cost. Remember, the finished 
product must satisfy the needs of the person who 
will be using it. 

At this time, you have narrowed the alternatives 
to one. This final design satisfies the needs and 
wants of the user, it is functional, its form is attrac- 
tive, it is structurally sound, and it blends with the 
style of its surroundings. 

All of this design information must be recorded. 
This involves working drawings and specifications, 
which are covered in Chapters 7 and 9. Working 
drawings accurately communicate your design to 
the builder. One or more views are drawn to 
describe the shape of the product. Dimensions show 
length, width, and height. Notes are included to 
relate special information. This could include 
certain ways to process the material. 

Specifications provide information on materials 
and tools. Information will cover materials as wood 
and wood products, plastic laminates, adhesives, 


hardware, and finishing materials. The list should 
include quantity, size, and quality descriptions. You 
might include the manufacturer’s name and stock 
number for purchased items. A special tools and 
equipment list may be desirable. This list identifies 
items such as router bits, shaper cutters, and hole 
saws. These items may have to be ordered. Try to 
have tools, materials, and supplies in place before 
you begin working. 


Summary 


The decision-making process guides you when 
designing cabinetry. It is a logical way to make 
decisions when creating products. First, the needs 
and wants are identified. The problem might be 
that you need an entertainment center. Information 
is then gathered about the problem. Every question 
should be answered. Should the product be built-in 
or movable? Does it need doors to protect it 
from dust? Once all the questions are answered, 
designing can begin. The design should meet 
the needs of the user. It should also have a pleasing 
appearance. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. A(n) refers to function, and a(n) 
refers to added conveniences. 
2 is a method of producing questions 


during information gathering by writing down 
any and all ideas. 
3. When creating preliminary ideas, are 
used to draw the product. 
4. When ideas, details are first included. 
a. brainstorming 
b. refining 
c. analyzing 
d. None of the above. 


Di are determined by the size of the objects 
that will go in or on the cabinet. 
6. A parts list can be created as the for the 


cabinet are identified. 

7. When analyzing your refined designs, what 
types of analysis should be used? Why? 

8. The most important stage of the decision- 
making process is 

Bh accurately communicate the cabinet 
design to the builder. 

10. Information about the materials and tools to be 

used for making the cabinet are provided by 
the 


Human Factors 


Objectives 


After studying this chapter, you will be able to: 

3% Describe the human factors that affect cabinet 
design. 

% List standard dimensions for common cabinets 
and furniture. 

% Identify safety factors that affect cabinet design. 


Important Terms 

architectural standards standard chair 
armrests dimensions 
human factors standard dimensions 
line of sight straight chair 

lounge chair table height 

seat height 


Cabinetry must fit the needs of the people who 
use it. They may be children, adults, the elderly, or 
disabled people. See Figure 5-1. Even though a 
product may be functional and attractive, it may not 
be the right size for every person. Body measure- 
ments and other distances should be known. Then, 
the product can be designed with the user in mind. 
These considerations are called human factors. 
When you design cabinetry, you should consider: 

æ How far people can reach while sitting or 
standing. 

Safety. 

People’s limits on stooping or bending. 
Space problems confronting the elderly and 
disabled. 

Line of sight problems. 

Physical body dimensions of the user. 

When building customized cabinets and furni- 
ture, the dimensions can vary. Altering height, 
width, and depth helps fit products to people. Other 
times, you may not want to alter dimensions. 
Consider built-in cabinetry. If the design is altered 
too much, it may affect the resale value of the home. 

Knowing the human factors involved helps 
designers adapt products to people. Furniture 
manufacturers establish sizes based on human 
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factors. Many of these measurements have become 
standards for cabinetmaking. 


Standard Dimensions 


Standard dimensions are based on the average 
size child or adult. These dimensions are referred to 
as architectural standards, because they involve 
building design. These dimensions specify height, 
width, and length. 


Height 

Kitchen dimensions are given for the average size 
adult. Countertops are 36” (914 mm) above the floor. 
Ranges for cooking are the same height. Countertops 
normally extend 25” (635 mm) from the wall, and 
free-standing ranges extend 2714” (699 mm). The 
space between the top of the base (lower) cabinet and 
the bottom of wall cabinets is usually 18” (457 mm) 
and is seldom less than 16” (406 mm). See Figure 5-2. 
Most countertop appliances, such as toasters and 
blenders, will conveniently fit in this space. 
Appliance manufacturers are very concerned with 
standards. People might not buy a blender that 
cannot fit on the countertop. 

At times, these dimensions are inconvenient for 
those individuals who are not an average size adult. 
Children and shorter adults might need a stool to 
reach upper shelves of conventional cabinets. A 
convenient step might be designed into the base 
cabinet. Taller or shorter adults may want counter- 
tops and overhead cabinets adjusted. 

A 30” to 33” (762 mm to 838 mm) cooktop and 
counter height is preferred for disabled people. 
However, the standard height may be used if a 
pullout work shelf is provided at the lower height. 


Width and length 


The width and length of large appliances, tables, 
etc. vary in size. Range and refrigerator widths vary 
from 24” to 48” (610 mm to 1219 mm). Tables are 
available in different widths, lengths, and shapes. 
Available space, comfort, and convenience will 
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Figure 5-1. Your designs will have to accommodate many different people. 


(PhotoDisc, Inc.; Barrier Free Environments, Center for Universal Design) 


Fascia to close 


off top of cabinets = 


16” 30”—42” 


36” 


Figure 5-2. These are standard dimensions for kitchen 
cabinets. 


influence choices in these cases. The cabinetmaker 
will apply standards to provide ample space for the 
user and manufacturer’s specifications for built-in 
appliance dimensions. 


Standing 


Many activities require the user to stand while 
using a cabinet. See Figure 5-3. When standing, 
people perform three movements: 

æ Reach out in all directions. 

+ Bend at the waist. 

% Stoop using knee and hip joints. 

These body movements occur at counters, work 
surfaces, and machines. Usually, movements are 
restricted for people with canes, crutches, or 
walkers. These disabilities must be thought of when 
designing the product. 


Counters 


There are many kinds of built-in and movable 
cabinets that have counters. The counter is the 
top surface of the cabinet. Counter heights may 
be standard or adapted to human factors. An 
accepted average height of 36” (914 mm) is most 


Average 
Male 
inches mm 


Average 
Female 
inches mm 


Standing 


Shoulder width T 
Elbow height 


40.5 


Kitchen aisle width 42 
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Age | a Elderly 
10 (Average Adult) 
inches mm i mm inches mm 


Figure 5-3. These are average dimensions for people when standing. 


often used for built-in units. Trash compactors and 
dishwashers are designed to fit into an opening that 
is 344%” (876 mm) high. This distance is measured 
from the top of the finished floor to the top of the 
cabinet. The normal thickness of the countertop adds 
1%” (38 mm). 

Low counters may be built for kitchens and 
other rooms. A 36” (914 mm) standard counter 
height might be too high for an elderly person. This 
dimension could be lowered to 32” (813 mm) at 
locations other than over an appliance that dictates 
otherwise. 

Lavatories normally are 32” (813 mm) high. 
For the elderly, this distance could be raised to 
33” (838 mm) to reduce bending. 

High counters refer to built-in cabinets such as 
bars. These generally are 42” (1067 mm) high. This 
height fits the person serving from behind the bar. 
People being served in front can stand comfortably. 
However, seats at a high counter must be above 
normal height. 


Machines 


Machine heights follow standards based on 
human factors. Some examples are 33” (838 mm) 
jointers, 36” (914 mm) table saws, sanders and 
shapers, 39” (991 mm) radial arm saws, and 
46” (1168 mm) band saws. 


Worktables 


Worktables and workbenches vary from 32” to 
40” (813 mm to 1016 mm). The type of work (wood- 
working, appliance repair) and the user’s height 
may change this dimension. 


Walking space 

Space is needed for people to move between 
and around furniture. Even more space is needed 
for people with canes, crutches, or walkers. See 
Figure 5-4. For wheelchairs, a 5’ (1524 mm) 
minimum turning radius is required. 


Sitting 

When seated, people and chairs occupy space. 
They may be sitting around a table that also occu- 
pies space. People may be dining, working, or 
relaxing while seated. Figure 5-5 indicates human 
factors for people when seated. Seat heights are 
measured from the floor to the top of the 
compressed seat cushion. 


Chairs 

Chairs should be designed for comfort and 
convenience. The two general classifications for 
chairs are straight and lounge. Straight chairs 
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Average 
Mate 
inches mm 


Cane or one crutch (max.) 


crutches 


Doorway clearances (min.) 265 662 


inches mm 


Average 
Female 


inches mm inches mm 


walker 
28 - 700 


Figure 5-4. People who walk with assistance need additional space. 


Average 
Male 
inches mm 


Average 
Female 
inches mm 


length 

(max.) 

Armrest height 

EZS seat) 
Sas efe afa safo a 


Elderly 
(Average Adult) 
inches mm 


Age 
10 5 
inches mm inches mm 


Figure 5-5. These are average distances for people when sitting. 


position the person upright for dining or working. 
Lounge chairs recline and are used for relaxing. 
Certain dimensions are helpful when designing 
chairs. These dimensions are seat height, seat depth, 
backrest angle and height, and armrest height. 
Standard chair dimensions describe heights to 
accommodate average adult males and females. See 
Figure 5-6. Standard seat height is 17” (432 mm). 
However, seat height (height at front edge of seat) for 
a shorter person may be reduced to 15” (381 mm). If 
seat height is much below 15” (381 mm), getting out 
of the seat may be difficult. For a taller person, the 
seat height can be increased to 18” (457 mm). Seat 
depth may be varied. Also, note that the backrest 
angle and height are variable for lounge chairs. At 
angles greater than 30°, the head must be supported. 
Many chairs have armrests. Armrests aid people 
when rising from a chair. They also support the 
arm while working or relaxing in a chair. Refer to 
Figure 5-6 for suggested dimensions where 


armrests should be attached. Spacing varies from 
19” to 22” (480 mm to 559 mm) between the 
armrests. Armrest lengths, from the seat back, are 
12” (305 mm) for arm and hand support. When 
working at a table, 81%” (215 mm) is sufficient since 
part of the person’s arm can rest on the worktable. 
For elbow support only, 6%” (165 mm) is sufficient. 
Seating at low and high counters applies 
similar standards. At a 36” (914 mm) counter, 
use a 24” (610 mm) chair or stool. Similarly, at a 
42” (1067 mm) counter use 36” (914 mm) stools. 


Tables and desks 


There is a close relationship between chairs, 
tables, or desks. The heights must allow room for the 
person to move. They must also prevent the user 
from being pinched between the chair and desk. 
Maximum table heights and average chair heights 
appear in Figure 5-5. The difference between the table 


Seat angle 
from horizontal 


Seat to back- 
rest angle 
Backrest angle 
from vertical 
Backrest height 
from seat 


O52 Bi 25° 


95° —98" 95°—120° 


10°—45° 


15” 
(375 mm) 


16-17” 
(400-425 mm) 


217-20" 
(525-700 mm) 
TE 

(275-300 mm) 


Seat Reference 
Point (SRP) 


and compressed chair should be 11” (279 mm). This 
allows for the user’s thighs to fit under the table. It 
also allows for drawer space under the table. Chairs 
could have armrests and the table might not have a 
drawer. In this case, there should be a 1%” (38 mm) 
clearance. 

Table heights vary with different purposes. Desks 
and dining tables are approximately the same height, 
. 29” to 30” (737 mm to 762 mm). See Figure 5-7. Card 
tables and sewing cabinets are 28” (711 mm) high. 
Surfaces for word processors and typewriters are 25” 
to 26” (635 mm to 660 mm). Computer consoles need 
work surfaces at various heights. The keyboard 
should be near word processors and typewriters table 
height, preferably adjustable in elevation and tilt 
angle. See Figure 5-8. The monitor should be placed 
at or below the normal sight line for a sitting person. 
The monitor can be placed lower for people who 
wear bifocal glasses. Disk drives and printers should 
be located at the side within reach. 

End tables and night tables are 18” to 24” (457 mm 
to 610 mm) high. Heights for these tables may depend 
on the size of lamps used on them. Coffee tables vary 
from 11” to 18” (279 mm to 457 mm). Coffee tables can 
be raised for the elderly. Tables that are 24” (610 mm) 
high reduce the amount an elderly person must bend. 
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Adult Chairs 
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Figure 5-7. Dining tables are approximately the same 
height as a desk. 
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| 


wa 


Figure 5-8. Fully articulated keyboard arm. Features include 
6” (152 mm) height adjustment, 25° tilt, 360° arm rotation, 
and a hold-out lock. The keyboard tray has a sliding mouse 
tray that can be extended either to the left or right. 


Eye level 


Easy reach 


Table height 


Leg room 
(chair arm to toe) 


Seat 


Clearances 


—— a85 1212 | 465 1162 1050 a 
a 64.5 1612 1475 53.5 1337 1150 


Wheelchairs 


Wheelchairs present a special concern for 
designers. Space must be made available for 
mobility. Counters must be within reach of the 
person. The space requirements for wheelchairs are 
shown in Figure 5-9. 


Human factors for people who are reclining 
involve height and weight. These factors are most 
important in mattress manufacturing. If you build a 
bed, do so after determining mattress size specifica- 
tions. See Figure 5-10. 

Mattress sizes are standardized by manufac- 
turers, but change from time to time as our lifestyle 
changes. However, custom-made mattresses are 
made in longer dimensions for tall people. 

Beds often have headboards. They may be plain 
or may hold books, clocks, and radios. They might 


Figure 5-9. People in wheelchairs require special space consideration. (Barrier Free Environments) 


Mattress Sizes 7 


5% x50% | Double | 
31% x 56% 60 x 80, 84 


oueon | 
[single | 20x75 | King | 70,76 00.84_ 


Figure 5-10. There are several standard mattress sizes. 
(Capistrano) 


support reading lamps. Locate shelves so the user 
can see and reach objects on the shelves. These same 
conveniences should be designed into night tables. 


Line of Sight 


Line of sight is the area that a person can see. It is 
the straight line between the eye and the object seen. 
It is an important factor in cabinet design. Any tele- 
vision or computer monitor should be placed where 
the viewer can see it without turning their head. 


Standing and sitting 


People may stand while tuning a stereo, reading 
a bulletin board, or looking at trophies. Eye move- 
ment is in a vertical arc. From eye level, the normal 
line of sight (head erect) is 10° downward. There is 
a convenient and maximum arc of eye movement. 
See Figure 5-11. This arc can be raised or lowered by 
moving the head. 

Sitting restricts the line of sight. The normal line 
of sight downward is lessened to 15° below eye 
level. The primary display area would receive the 
most concentration. This range would be within 15° 
left, right, above, and below the line of sight. A 
larger secondary display area lies an added 15° in 
all directions. However, the outer range is uncom- 
fortable. It is beyond the person’s normal focus. 
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Figure 5-11. Eye level, sight lines, and displays all affect 
visibility. 


Human Factors and Safety 


More accidents and injuries occur in the home 
than anywhere else. There is an endless list of poten- 
tial hazards. You could walk into something. You 
might be struck by an object. For a child, chances for 
possible accidents and injuries are increased. 


Sharp edges and corners 


Striking the corner or edge of a cabinet can be 
painful. It may cause temporary or permanent 
injury, especially at head and eye level. Wall cabinet 
corners, cabinet doors standing open, and pullout 
racks are very unsafe. 
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Other hazards include walking into desks, coffee 
tables, and other furniture. This represents a special 
problem for blind and vision-impaired individuals. 
People with normal vision can be injured in a dark 
room. Eliminate as many sharp edges as possible. 

Furniture that is safe for adults may be 
hazardous for children. A child, at age two, is about 
34” (864 mm) tall. This is half the height of an 
average adult. A child might strike a cabinet corner. 
This same corner causes no problems for adults. 

As a designer, you must take into account these 
factors. Cabinets must be made as safe as possible 
for all who might encounter them. 


Falling objects 


Falling objects can cause cuts, bruises, or more 
serious injuries. Cups and cooking utensils are 
examples of potential problems if stored overhead. 
Adjustable shelves placed closely together help 
guard against excessive stacking. Designs for 
adjustable shelf supports provide for retaining the 
shelf during earthquakes. Certain latches keep the 
doors closed during earthquakes, but allow easy 
and ready access at other times. Retaining rails or 
ledges keep objects from sliding off a shelf. 


Children’s reach 


Children are curious by nature. They seem to 
enjoy investigating things and are attracted by 
colorful, shiny objects. In addition, they cannot read 
nor can they realize where hazards exist. A child 
might pull a portable appliance from a counter or 
enter cabinets where toxic substances are kept. Make 
sure your design eliminates these hazards. 

Design lockable compartments for poisonous 
materials. Locks are available that are totally invis- 
ible from the cabinet exterior, but open readily with 
a magnetic key. Design placement of electrical 
outlets that will reduce the necessity to have power 
cords that hang over the counter edge. Consider all 
situations that are hazardous for children. 


Summary 

Comfort, convenience, and safety often are 
overlooked by designers. Many times, cabinetry 
and furniture products do not serve their intended 


purpose. The problems are especially true for 
children, the elderly, and the disabled. Alter dimen- 
sions of cabinets to fit the user. 

People stand at countertops, tables, machines, 
and similar surfaces. They may stand alone or 
with support, such as a crutch. People sit on chairs 
while relaxing or while working at a desk. Chairs and 
desks, or tables, should allow the user freedom 
to move. l 

Individuals in wheelchairs have special prob- 
lems. Adapt counter heights for their reach. Space 
must also be allowed for wheelchair movement. 

Standards exist for many of the dimensions 
discussed. Standard dimensions will meet the 
needs of a majority of people. Comply with them 
unless you are adapting for the elderly and 
disabled. If too many deviations are used for 
built-in cabinets, the resale value of the home may 
be affected. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Describe five of the human factors. 
2. Standard dimensions are based on the 
a. average size child or adult 
b. largest child or adult 
c. smallest child or adult 
d. None of the above. 
3. Standard dimensions specify i , and 


4. The standard cabinet height is 2A 

5. List the dimensions concerning chair size. 

6. A person is positioned upright in a(n) 
chair. 

7. A person is in a reclined and relaxed position in 
a(n) chair. 

8. What dimensions control the size of a bed 
frame? 


a. height of a person 
b. mattress size 
c. size of the bedroom 
d. weight of a person 
9. An important factor in cabinet design is ; 

which is the area that a person can see. 

10. When the head is erect, the normal line of sight 
is ° downward. 


Production Decisions 


Objectives 


After studying this chapter, you will be able to: 

æ Identify the need for a plan of procedure. 

Æ List the steps in making production decisions. 

Æ Describe alternative tools for completing cabinet- 
making processes. 


Important Terms 


clamp time plan of procedure 


curing time planning 

dry run point-of-operation 
fixture production decisions 
jig shelf life 

open time stock 

OSHA workpiece 


Preparing to build cabinetry involves research 
and planning. Previous chapters dealt with design 
problems, or those what to do decisions. This chapter 
deals with the how to do it and why to do it this way 
decisions. See Figure 6-1. All are essential decision- 
making phases in the cabinetmaking process. 


Production Decisions 


Production decisions guide you in the how to do 
it and why to do it this way decisions. Production 
decisions relate very closely to design decisions. 
When designing, you develop your own working 
drawings. You might also choose to use someone 
else’s drawings. The drawings specify the shapes, 
dimensions, and joinery for the product. They also 
list each part of the cabinet in a bill of materials. 
Once you have working drawings, you need to 
decide how to complete the product. This involves 
selecting tools, materials, and processes. 

Making production decisions means solving 
problems. You confront problems and choices at 
each stage while completing your product. 
Decisions include how to do the following: 

* Cutting 

% Surfacing 


* Forming 

# Assembling 

Æ Finishing 

After making these decisions, you form a plan 
of procedure. 


Pianning Your Work 


Planning is essential so you do not waste time 
and materials. Each step builds on previous tasks. For 
example, you cannot cut lumber to length accurately 
unless one end has been squared. Before you can 
square one end, you have to square the faces and 
edges. This is one example where planning your 
work beforehand can save time and reduce problems. 
Having a written plan of procedure prevents you 
from missing a crucial step. Some working drawings 
you buy may have a plan of procedure included. See 
Figure 6-2. However, you must develop a plan for 
your own working drawings. 


Specify 
A a Size, Shape, 
reliminary _./ and Materials 
Designs 


of the Design 
(Working 
Drawings) 


(Design 
Decisions) 


Evaluate 
Former 
Products and 
Plan Future 
Designs 


Make 
Production 
Decisions 


Perform 
Operations 


Control 
Quality 


Figure 6-1. The cabinetmaking process is a series of phases. 
Production decisions are the link between working draw- 
ings and the operations needed to build a cabinet. 
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Plan of Procedure 


. Cut stock to 1/16” over finished dimension. 
. Glue up 3/4” workpieces to make a tabletop 18” wide and 


20” long. NOTE: Alternate direction of growth rings for each 
successive board. 


. When the top has dried, smooth the surface with a scraper, 


then sandpaper. 


. Shape the edge with a rounding-over bit. 
. Cut 3 1/2” long x 3/8” wide x 7/8” deep mortises in the legs 


with either a 3/8” mortising chisel or a 3/8” straight router bit. 


. Cut tenons on the front, back, and sides 3 1/2” wide x 3/8” 


thick x 3/4” long. Cut them slightly oversize, then fit them in 
the mortises. 


. Shape the bottom edges of the front, sides, and back with a 


small bead. 


8. 


a 


10. 


gir 


12. 


13. 


14. 


Rough-shape the legs on a lathe. Leave 6” at the top (with 
the mortises) square. Don’t turn this portion at all. 

Decide on an inside corner of the legs. Offset the foot of the 
legs 3/8” in the direction of the inside corner. 

Attach cleats to the inside of sides, front, and back with 1 
1/4”-#8 wood screws. Position these 1/32” away from the top 
edge of the sides, back, and front. 

Assemble the sides, front, and back to the legs with glue. 
Clamp and let dry. 

Assemble the leg assembly to the top from underneath with ` 
wood screws. 

Sand the table with garnet paper. Be careful not to sand 
away the shaped edges. 

Stain and finish as desired. . 


Bill of Materials 


(finished dimensions in inches) 


Top (1) 

Legs (4) 
Front/Back (2) 
Sides (2) 

Side Cleats (2) 


nmo 


Front/Back Cleats (2) 


v2" BEAD 


— 
TOP EDGE DETAIL 


3/4 x 18 x 20 
2 x 2 x 25-1/4 
3/4 x 5x 14-1/2 
3/4 x 5 x 16-1/2 
3/4 x 3/4 x 14 
3/4 x 3/4 x 12 


Hardware 


Wood screws (32) 


1-1/4 — #8 F.H. 


TENON 3-1/2°x 3/8"x 374° 


SIDE DETAIL 


LEG JONERY DETAIL 


[as RS $< 25e 


LEG DETAIL 


p [m 


FRONT VIEW 


END TABLE ASSEMBLY 


Figure 6-2. The p!an of procedure for this end table is included in working drawings you buy. (Shopsmith, Inc.) 


Pian of Procedure 


The what to do steps in a plan of procedure 
usually remain the same for different products. 
However, you will alter them according to available 
equipment and your skills. Generally, the plan will 
follow these steps in production: 

1. Identify appropriate tools. 

2. Obtain materials and supplies. 

3. Lay out and rough cut standard stock. 

4. Square workpieces and components accurately 
to size. 

5. Prepare joints. 

6. Create holes and other openings. 

7. Shape components. 

8. Smooth components. 

9. Assemble components. 

10. Apply finish. 

11. Install hardware. 

You will notice the terms stock, workpiece, and 
component have been mentioned. They will be used 
throughout this text. Stock is the material in its 
unprocessed form—a full length board, a sheet of 
plywood, and so forth. Workpiece is rough cut stock 
being sized. A component, such as an assembled 
frame and panel door, is a workpiece when trim- 
ming ends and shaping profiles on the outer edge. 
Component is one or more workpieces being 
processed into a bill of materials item. 


Identifying tools 


The tools you have will determine how you 
process workpieces and components. Well-equipped 
cabinet shops have more equipment than the average 
home woodworker. See Figure 6-3. This affects 


he 


Figure 6-3. The type of tools you have affects production 
time, but not necessarily the quality of the completed 
cabinet. (Stanley Tools) ; 
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production time, but not necessary the quality of the 
completed cabinet. The skills you have affect quality. 

List the available tools and machines in your 
shop. There may be more than one that can perform 
the operations needed to build your product. Hand 
tools generally are versatile, but using them 
requires physical effort. Portable and stationary 
power tools do the same tasks, but quicker and with 
less effort. 

When selecting tools, consider their hazards. 
Tools and. machines differ as possible causes for 
accidents and injuries. Select the least risky, but 
most accurate, one available. Accidents usually 
occur at the point-of-operation (PO), which is 
where the cutter contacts the workpiece. Having the 
PO guarded will lessen your chance of being 
injured. See Figure 6-4. Using a pushing device can 
keep your hands and arms away from the cutter. 


Identifying tooling 

Selecting the proper blades, cutters, bits, and 
drills is an important decision. For example, 
suppose you are selecting a circular saw blade for a 
table saw. Rip and crosscut blades leave blade 


M/I Point-of-operation 


WY guard 


Figure 6-4. Point-of-operation guards protect you from 
areas where the cutter contacts the workpiece. (Ryobi) 
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arks on the kerf sides. Carbide-tipped saw blades 
installed on a well-tuned table saw leave virtually 
no blade marks on the kerf sides. Only a light 
sé may be required. For dense lumber or 
manufactured panels such as particleboard and 
fiberboard, you must use carbide-tipped blades. 
Thin kerf carbide-tipped saw blades require the 
least effort when cutting dense lumber. Modern 
cabinet shops buy only carbide tipped saw blades. 
Here again the tooling you select depends on the 
materials and their size. Any tool you select should 
be sharp. Dull tools will burn or tear the material. 

Many product designs require that you form 
wood or plastic into curves. You probably will need 
force or pressure for this operation. Also, heat and/or 
moisture are used frequently to assist bending. 
Available equipment determines the forming process. 
Hydraulic presses work best. Mechanical clamps are 
a good source of pressure. Applying weight, such as 
a sandbag, is often adequate. 

Using jigs and fixtures can increase the versa- 
tility of tools and equipment. A fixture simply holds 
the workpiece while the operator processes it. A 
vise is an example of a fixture. A jig holds the work- 
piece and guides the tool. A dovetail jig is an 
example. See Figure 6-5. 


Obtaining materials and supplies 


Have materials and supplies on hand before 
beginning production. Materials include any wood, 
metal, plastic, etc. that will become a part of the 
finished product. See Figure 6-6. Supplies include 
abrasives, adhesives, rags, or other consumable 
items that are not part of the finished product. 


Figure 6-5. A dovetail jig both holds the workpiece and 
guides the router to make a dovetail joint. (The Fine 
Tool Shops) 


Check the amount of materials and supplies you 
have in stock. Also note their condition. Wood 
stored in a moist environment may be watermarked 
or warped. Adhesives might not be effective if they 
have been stored too long. You may not have one 
grit size of sheet abrasive. Before ordering, compare 
materials in stock with the bill of materials. 

There are many options when ordering mate- 
rial. For example, lumber is available rough or 
surfaced. Do you buy it rough and surface it your- 
self or do you buy it already smooth? You typically 
will pay extra if the seller surfaces the material. 
However, this may be worth the money if you do 
not own a power planer or jointer. See Figure 6-7. 


Bän pull i 
Camio 


Sold wood base 


Figure 6-6. A number of different materials are visible on 
a completed cabinet. Those you do not see include 
fasteners and drawer slides. (Thomasville) 


Figure 6-7. If you do not have a power planer, you might 
choose to buy boards already surfaced. 
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Another aspect of obtaining materials is make-or- 
buy decisions. The design may specify turned chair 
legs. Do you have a lathe and the time to make them? 
If not, you will have to buy legs ready-made. Cabinet 
doors in hundreds of styles may be bought for little 
more than the cost of the lumber to make your own. 
Large door manufacturers have great buying power 
and get the lowest prices. When you are buying wood 
to make a component or you are buying the compo- 
nent completed, delivery times must be considered. 


Laying out and rough cutting stock 


Stock is machine surfaced, measured, laid out, 
and rough cut larger than workpiece dimensions 
shown on the working drawings. The extra material 
allows you to square the workpiece to its finished 
dimension. 

Machine surface all materials to be used in the 
project before layout. Then lay out each workpiece. 
To return to the planer at various stages of a project 
may result in workpieces of slightly different thick- 
nesses. The setup may have been changed for any 
number of reasons. Also, most planers have a 
minimum workpiece length. Short lengths can get 
caught in the machine. 

When laying out workpieces, be aware of grain 
direction (pattern of the wood) and wood defects 
(knots, splits, etc.). Grain direction may or may not 
be specified on the design. For example, drawer 
fronts might have horizontal or vertical grain. 
Usually, cabinet sides have vertical grain. Laying out 
and cutting a workpiece the wrong grain direction 
results in lost material and time. Wood defects can 
cause problems and should be avoided. Knots may 
fall out. Weather checks may cause splitting. Work 


< around visible defects as much as possible. This is 


one reason to order extra materials. Of course, tight 
knots would not be removed from workpieces for a 
knotty pine project. Avoid any knots along the edge 
of the workpiece. 

After layout, cut out the materials. You will likely 
use a stationary power saw for this operation. Make 
cuts from 1/32” to 1/16” (1 mm to 2 mm) oversize. If 
the workpiece is roughed out to the finished dimen- 
sion, sanding it may make it undersize. 


Squaring workpieces to size 


| Begin production by making workpieces from 
standard stock. If you buy rough lumber, this includes 
a series of surfacing and sawing steps. The following 
steps are done on stationary power equipment: 
1. Surface one face on the jointer. 
2. Smooth one edge with the jointer. 


Chapter 6 Production Decisions 71 


3. Surface the second face using the planer. 

4. Rip the lumber to width on a table saw or 
radial arm saw. Have the jointed edge against 
the rip fence. 


Note eae i — = 

You could make this 1/16” (2 mm) over- 
size. Then return to the jointer and smooth 
the ripped edge. This removes saw marks. If 
your planer has the capacity to pass the 
workpiece on edge, you can remove the saw 
marks and achieve accurate width and 
parallel edges. Do so on edges that will be 
visible or bonded together. 


5. Square one end on a table or radial arm saw. 
6. Crosscut the workpiece to length. 

You may eliminate the first three steps if you 
buy lumber with four surfaced faces (S4S). 
However, check the lumber to ensure identical 
thickness of each piece to be used. Thickness may 
vary due to having been machined by the supplier 
at different times, or by different mills. 

The order of steps for squaring workpieces with 
hand tools is no different. However, you will need 
more time and you may reduce the accuracy of 
squared stock. Use a framing square, hand plane of 
the proper size, and rip and crosscut saws. You may 
want to use a miter box to make accurate crosscuts. 

Portable power tools will square workpieces. 
Portable power planes work well for edges and 
narrow-faced workpieces, usually those under 
3” (76 mm) wide. See Figure 6-8. Portable circular 
and cutoff saws work well for ripping and crosscut- 
ting stock. Power miter saws will square ends. 

Check machine setups frequently. Be sure 
angles of saw blades, fences, and other machine 


Figure 6-8. A portable power planer works well for 
narrow faces and edges. (Makita U.S.A., Inc.) 
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parts are square (90° angle). Before squaring your 
workpieces, you might cut or surface a piece of 
scrap wood and inspect it. Do not assume that 
scales printed on the machines are accurate. 


Preparing joints 

Joinery is a very important part of the cabinet- 
making process. A well made joint will make 
assembly easier and the finished product stronger 
and more attractive. There are more than 30 types of 
joints. Each can be made with various hand and 
power tools. For example, a groove can be made with 
a handsaw and chisel, hand router plane, table saw, 
radial arm saw, shaper, router, etc. Each varies in 
joint quality depending on the cabinetmaker’s skill. 

Consider the sequence of steps for making the 
joint. On some joints, one part should be made 
before another. For example, the mortise of a 
mortise and tenon joint should be made first. The 
tenon can then be cut to fit snugly. See Figure 6-9. 


Figure 6-9. Cutting the mortise first allows you to cut 
and fit the tenon accurately. 


A 
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For a dovetail joint, you can cut both pieces 
separately. However, with a dovetail jig, template, 
dovetail bit, and router, you cut matching work- 
pieces with the same setup. This process is quicker 
and much more accurate. Yet, skill is needed to set 
the precise depth of cut for the dovetail router bit. 


Creating holes and other openings 


Holes, such as for installing hardware, are 
drilled after the stock is squared. This step generally 
precedes cutting curves and shaping edges because 
you need square corners and edges as reference 
points for locating holes. Also, you may need a 
straightedge to align a row of holes, such as the 
holes inside an adjustable shelf bookcase. 

Holes may be made with portable, cordless, 
and stationary power drills or by hand tools. See 
Figure 6-10. Portable power drills and cordless 
drills are versatile. You can make holes almost 
anywhere and at any given angle. Stationary power 
drills, such as the drill press, are less versatile. 
However, you can set them more accurately for hole 
depths and angles. A line boring machine is used to 
accurately drill holes for 32 mm system cabinets. 
Use a brace and bit or a hand drill and twist drill bit 
for hand operations. 

Large and irregularly shaped holes are made 
with a saw or router. By hand, use a compass, 
keyhole, or coping saw. With power tools, select a 
scroll saw, saber saw, or router. A scroll saw, also 
known as a jigsaw, is stationary. See Figure 6-11. A 
saber saw, also known as a bayonet saw, is portable. 
A router may be portable. With a portable router, 


Figure 6-10. A—The versatility of a portable power drill makes it a needed tool in the shop. B—The cordless power drill 
makes it easy to work anywhere. C—The drill press is less versatile, but is more accurate than the portable and cordless 


power drills. (Ryobi) 


you can cut your workpiece freehand or with a 
template as a guide. Sometimes you mount routers 
and saber saws upside down under an accessory 
table. Instead of holding the portable tool, you 
guide the workpiece over table. 


Shaping components 


Shaping means creating a curved face, edge, or 
end on a workpiece. The desired shape is shown on 
the working drawings. Shaping before making joints 
could result in poor joints because joinery generally 
requires square edges and ends. On the other hand, 
shaping could occur before making joints. For 
example, suppose you are making a frame and panel 
door. Shape the interior edges of the frame members, 
either cut miter joints or cope and pattern, assemble, 
and then shape the outside edges. 

Shaping the face of the workpieces, like table 
legs, can be done with a saber saw, scroll saw, or 
band saw. Carving is a specialized means of shaping 
the face of a workpiece. Edge shaping is usually done 
with a router or shaper. See Figure 6-12. Choose 
the right router bit or shaper cutter to make the 
desired design. 


Smoothing components 


Smoothing a surface often is the most time- 
consuming part of the cabinetmaking process. You 
do this once you have cut and shaped each work- 
piece. The goal is to produce smooth surfaces. Hand 
planes, hand scrapers, and jointers take away saw 
kerf marks on straight edges. Spokeshaves and 
cabinet files do the same on curves. Hand and cabinet 
scrapers are used to smooth rough areas around 


Figure 6-11. Large and irregularly shaped holes can be 
made with a scroll saw. (Ryobi) 
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knots on surfaces and edges. Then, an abrasive in 
sheet, belt, or disk form is used to finish the process. 

There are many types of natural and synthetic 
abrasives. Some remain sharp and will clog less 
than others. For example, garnet lasts several times 
longer than flint abrasive. Synthetics, such as silicon 
carbide and aluminum oxide, are effective longer 
than garnet. 

Abrasives come in many forms such as sheets, 
disks, belts, sleeves, sharpening stones, and 
grinding wheels. The fine or coarse texture of the 
abrasive is rated by grit size. The larger the grit size 
number, the finer the grains of abrasives. 

Sanding machines decrease the amount of time 
spent preparing components for finish. Stationary belt 
and disk sanders are used to smooth component ends 
and edges. Portable belt and disk sanders are used to 
smooth surfaces. See Figure 6-13. Wide belt sanders 
and wide drum sanders smooth larger surfaces. 

Abrasives leave scratches in the wood’s surface. 
Coarse or medium abrasives remove machine and 
scraper marks. However, these abrasives leave 
visible scratches. Finer abrasives are used to remove 
these scratches. Always sand with the grain of the 
wood. This way, the abrasive marks blend in with 
the grain lines. Any cross-grain scratches will 
become apparent when finishing the product. Work 
until you achieve the surface quality you desire. 


Figure 6-12. Edge designs are created with a portable 
router and bit. (Robert Bosch Power Tool Corp.) 
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Using a series of abrasive grit sizes will smooth 
the we in the least amount of time. First, you start 
wi 100 grit abrasive, then use 150 grit. At this 
poi u may raise the grain (expand the wood 
pores) with water by dampening the surface with a 
moist sponge. Expanding the grain lifts wood fibers 
that might raise later during finish. Not all wood 
species need to have the grain raised. Smooth the 
roughened surface with 180 to 220 grit paper. 

Starting with a high-grit size abrasive wastes 
time. Not using the fine grit leaves too many notice- 
able scratches. These may be hard to see until the 
finish is applied. Then you will wish you had 
followed the recommended smoothing sequence. 


Assembling components 


Assembly usually occurs after all components 
have been cut to size and smoothed. However, 
occasionally you may make a component after 
assembling other parts. For example, suppose you are 
going to produce a desk. You would first complete the 
assembly of the desk body. Then you could measure, 
cut, and fit the drawers. After the finish is applied, 
you reinstall drawer slide hardware. 

You can assemble the product with mechanical 
fasteners, hardware, and/or adhesives. For years, 
typical fasteners such as screws, nails, and staples 
have been used. You might consider newly devel- 
oped fasteners for ready-to-assemble cabinetry. These 
permit quick disassembly and reassembly. You 
attach doors using hinges or sliding tracks. Some 
fasteners require that you create holes or mortise 


Figure 6-13. Smoothing a surface with a portable belt 
sander. (Robert Bosch Power Tool Corp.) 


openings in the cabinet. Trim and moldings can be 
attached using air-powered nailers and staplers. 

Adhesives include glues, cements, and mastics. 
If you plan to use adhesive, research various 
features that affect assembly time. You should find 
out the shelf life, open time, clamp time, curing 
time, and drying time. Shelf life of an adhesive is 
the time that passes between manufacture date and 
deterioration due to age and is usually expressed in 
years. Open time of an adhesive is the time between 
spreading and the time you must join the compo- 
nents. By that time, the assembly must be clamped. 
If this time is short, you must assemble your 
product quickly. Clamp time is the amount of time 
that the clamps must remain in place. Curing time is 
the time (usually hours) until the adhesive reaches 
its full strength. 

You should assemble the product without adhe- 
sive first. This is called a dry run. Clamp the assembly 
to see if all joints fit, dimensions are correct, and 
corners are square. You might select bar clamps, hand 
screws, spring clamps, band clamps, or any number 
of clamp types. See Figure 6-14. Determine which 


Figure 6-14. These double bar clamps consist of two 
radiused hardwood bars and are fully adjustable to 
varying lengths of stock. They provide clamping on a 
full range of widths and simultaneously apply pressure 
from sides, top, and bottom when pieces are glued edge- 
to-edge. (Shopsmith) 


clamping procedure ensures that corners are square. 
Prevent clamps from marring the wood surface with 
pads or backing blocks (pieces of smooth soft wood). 
Preset the opening of the clamps, especially if the 
adhesive will set quickly. Lay them aside in a precise 
order. That way you know which to position first, 
second, etc., after the glue has been spread. 

If an adhesive is not specified in the working 
drawings, consider the intended use of the cabinet. 
If it will be outside, select a waterproof adhesive. 


Applying Finish 

Finishing affects the quality of any product, no 
matter how well it was designed and constructed. 
There are many decisions to make before applying 
finish to the product. Included are material selec- 
tion, application procedure, health considerations, 
and environmental decisions. 


Material selection 


There are a number of finishing materials on the 
market. Each one has a different effect on the 
appearance of the product. Stain will change the 
color of the wood. Bleach will lighten the wood, yet 
retain the same color tone. Filler will fill in the open 
pores of the wood, making the surface smoother. 

Most people think of finishing materials as the 
topcoating, the final layer of finish. There are 
natural and synthetic topcoatings. Many natural 
materials, such as linseed oil, varnish, and shellac 
are being replaced by synthetic finishes. The 
synthetic materials, such as polyurethane, synthetic 
lacquer, and other resin-base materials are easier to 
use and more durable. 

Finishing products will either build up on or pene- 

trate the wood surface. Built-up finishes form a film 
on the surface of the wood. The film resists scratches, 
dents, and some liquids. However, if damage occurs it 
is more difficult to repair. Often, you must remove the 
coating material and refinish the product. 

Penetrating finishes are absorbed into the 
surface. They include oil-resin finishes, linseed oil, 
and tung oil. They are best for products exposed to 
minimum handling because the finish provides 
little protection from damage. However, pene- 
trating finishes allow you to feel the wood texture. 
Also, they can be easily repaired by simply wiping 
additional finish on the wood. 


Application procedure 


The procedure for applying a built-up finish 
includes preparing the product surface, bleaching, 
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wash coating, staining, sealing, and topcoating. For 
a penetrating finish, you need only prepare the 
surface, then apply the finish. 

Before applying any finishing material, inspect 
the surfaces. Remove any dried adhesive with a sharp 
chisel, hand scraper, or cabinet scraper. Dried glue 
does not accept stain. Raise dents by placing a wet rag 
and a warm iron over the dent. If the wood has been 
chipped away, make repairs with wood putty, colored 
shellac sticks, or similar materials. Leave tiny defects 
if you will be using filler on an open grain wood. This 
material will fill and hide them. 

Sand the product lightly where glue was 
removed or where marks and dents were repaired. 
Then remove dust from the surface with a fine 
bristle brush, vacuum cleaner, or clean, dry rag. 
Now the surface should be ready for finish. 

There are several methods of applying liquid 
coating materials. These methods are brushing, 
dipping, rolling, spraying, and wiping. Available 
equipment usually determines which method you 
select. Brushing is common for stains, sealers, and 
almost all built-up topcoatings. Dipping is a quick 
way to coat small components. Rolling covers large 
surfaces quickly. Spraying is often used because it 
gives a quality finish while, at the same time, 
allowing you to cover large areas quickly. See 
Figure 6-15. Wiping is done by hand with a lintless 
cloth pad. Bleaches, stains, and penetrating finishes 
are often applied by this method. 


Figure 6-15. Spraying is an efficient method of applying 
finishing materials. (ITW DeVilbiss) 
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Health considerations 


Concern for personal health should be given 
throughout the cabinetmaking process. Gloves 
should be worn when working with irritating 
substances or hot materials. A respirator should be 
worn when finishing or creating dust. Always wear 
safety eyewear when working with toxic materials 
or operating machines. 

For example, the finishing process presents some 
special concerns. Are the vapors toxic? Are they flam- 
mable? When working with finishing materials, wear 
a respirator, rubber gloves, and protective clothing. 
Finishing should be done in a ventilated finishing 
room that is free from heat and open flames. 

The environment in which you work should be 
safe. In addition to being well ventilated, the work 
environment must have a dust collection system, 
approved fire extinguishers, and a temperature and 
humidity control system. Temperature and humidity 
affect the setting and curing time of adhesives and 
finishes. Leftover materials must be disposed of or 
stored in containers meeting Occupational Safety 
and Health Administration (OSHA) standards. See 
Figure 6-16. Containers that contain flammable 
materials should be stored in a safety cabinet. 


Environmental decisions 


Several finishing conditions relate to the envi- 
ronment. The area should be well ventilated to 
remove fumes and dust. Dust can settle on the wet 
surface and cause roughness. Try to control the 
temperature where the work is to be done. Some 
materials have a minimum and maximum tempera- 
ture range, such as 65°F to 75°F(18°C to 24°C). This 


A 


information is found on the container label. Also 
have adequate lighting so you can tell whether the 
finish covers evenly or has dry spots, sags, or runs. 
A bare incandescent bulb at a low angle of reflection 
will help detect these defects. 


Installing hardware 


The last step in the cabinetmaking procedure is 
installing hardware. Much of the hardware should 
have been fitted before finishing. This way screw 
holes will have been drilled during assembly. 
Marking on and drilling through a finish can crack or 
peel it. If drilling holes and aligning hardware is 
necessary, apply masking tape first. Then mark hole 
centers on the tape. Next, drill through the tape along 
with the wood. If a hinge or lock must be mortised, 
lay that out on tape also. If sawing is required, tape 
helps prevent chipping the wood fibers. 


Working Your Plan 


Working to complete a high-quality cabinet is 
your goal. Following the set plan of procedure is the 
means to achieving your goal. Remember, safety, 
health, and efficiency are major concerns while 
processing materials. 


Summary 


This chapter has summarized the topics you 
will discover in the remainder of the text, especially 
those that concern procedures for making produc- 
tion decisions. It serves to acquaint you to the prob- 
lems of production and considerations made during 
the cabinetmaking process. 


Figure 6-16. A—Finish saturated waste materials should be disposed in a proper waste container. B—Toxic and flammable 
finishing materials should be stored in a safety container and placed in a safety cabinet. (Justrite Manufacturing Co.) 


The plan of procedure is your guide for making 


production decisions. A well thought out and docu- 
mented plan will save you hours of frustration and 
wasted materials. It will also challenge you to find 
new uses for available tools. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. 


pe 


is essential so you do not waste time and 
material. 
The five decisions that are made for the plan of 
procedure are 


. The what to do steps are listed in the ; 
. Rough cut stock being sized is 


a. a workpiece 

b. stock 

c. a component 

d. None of the above. 


. Incabinetmaking, PO means 


a. plane off 

b. point-of-operation 

c. put into operation 

d. portable-tools-only 


. The most common indication of a dull tool 


is i 

a. burn marks 

b. planer marks 

c. rough knots 

d. saw tooth marks 


9. 


10. 
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. Virtually no blade marks on the kerf sides is a 


characteristic of saw blades installed on a 
well-tuned table saw. 

a. rip 

b. crosscut 

c. hollow ground 


d. carbide-tipped 


. When rough cutting stock to make cabinet 


parts, you should ; 

a. cut the workpieces the exact dimension of 
the finish part 

b. first surface the lumber 

c. cut the workpieces oversize 

d. cut the workpieces undersize 

Why should you use a medium abrasive before 

a fine abrasive? 

Explain how a built-up finish is different from a 

penetrating finish. 


Provide brief answers to the next five questions based on 
your understanding of this chapter. 


1. 


12 


la: 


14. 


15, 


Generally, why would you not finish the indi- 
vidual parts of a cabinet before assembling them? 
Why is it, in most cases, desirable to use stationary 
power tools rather than portable power tools? 
What factors should you consider when 
deciding whether to make or buy a certain part 
of the cabinet? 

In what case would you cut, assemble, and 
smooth components, but not apply a finish? 
What factors affect the time you must spend to 
develop a plan of procedure? 


Fine quality is apparent in these teak cabinets. (Dyrlund-Smith) 


Using Working | 
Drawings 


Objectives 


After studying this chapter, you will be able to: 

% Describe the types of working drawings used by 
cabinetmakers. 

Æ List the parts of a working drawing. 

* Identify the importance of specifications. 


Important Terms 

alphabet of lines floor plan 
architectural drawings multiview drawing 
blueprint pictorial view 


section drawing 
shop drawings 
title block 
whiteprint 
working drawings 


component details 
detail drawings 
development drawing 
elevations 

exploded view 


Working drawings guide you when designing 
and building a product. See Figure 7-1. A set of 
working drawings contains both drawings (which 
illustrate the product) and specifications (which list 
the materials and supplies). Working drawings 
should be prepared for every product. 

A complete set of working drawings has all the 
` necessary information to produce the cabinet. This 
will include views of the product showing style and 
features. These views will detail the size and 
jointwork required for different parts of the cabinet. 
Working drawings also include dimensions, mate- 
rials, supplies, and a plan of procedure. 

Working drawings record decisions made 
during the design process. They also standardize 
the building of a certain cabinet. For example, two 
cabinets produced from the same set of drawings 
should be identical. This occurs if the builders have 
equal amounts of cabinetmaking skill. 

Commercial drawings of cabinet products can 
be purchased. These would only be used if the 
drawings meet your design needs. Using purchased 
drawings will eliminate the time-consuming design 
process. They are pretested for function, strength, 


and appearance. You can modify these drawings if 
they do not exactly fit your design needs. However, 
be careful not to alter parts that are essential for the 
strength of the product. 


Types of Drawings 


Cabinetmakers work from prints or original 
drawings. The prints are copies called whiteprints 
or blueprints. Whiteprints are white with blue lines 
to show the drawings. Whiteprints are often called 
blue line prints. Blueprints use a blue background 
with white lines for the drawing. 

There are two types of drawings the cabinetmaker 
commonly uses. They are architectural drawings and 
shop drawings. 


Architectural drawings 


Architectural drawings are used by contractors 
to construct the home. They are also used by interior 
designers to plan for furnishings. The cabinetmaker 
needs floor plans, elevations, material specifications, 
and work schedules shown on the architectural 
drawings. These drawings will determine the size 
and style of cabinets to be built. 


Floor plans 

Floor plans explain where built-in cabinetry is 
to be located. In a kitchen, placement of the sink, 
cooking unit, refrigerator, and other major appli- 
ances are given. Utilities, such as electricity, gas, and 
plumbing for major appliances, are shown as 
symbols. See Figure 7-2. 


Elevations 

Elevations are used to represent vertical views 
of built-in cabinetry. They show the view you 
would see when positioned in front of the cabinet. 
See Figure 7-3. Elevations are used primarily for 
kitchens. They may be used for bathrooms, utility 
rooms, recreational rooms, or any other room with 
built-in cabinetry. 
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Figure 7-1. Working drawings made to accurately show size and features of the product. The product is then built 


using specifications of the drawing. 


Basic Layout — Floor Plan 


Figure 7-2. A floor plan shows layout of utilities, cabinets, and major appliances. (Wood-Mode) 
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Figure 7-3. An elevation shows a real life view of the structure when finished. (American Woodmark Corp.) 


Material specifications 

Material specifications list the types of lumber, 
molding, or paneling to use. They will also identify 
styles of hinges, pulls, catches, and other hardware. 
Finishing materials, such as stain, varnish, and 
countertop laminate, also would be prescribed. 


Work schedule 


The suggested work schedule tells the cabinet- 
maker when to install built-in cabinetry. This is essen- 
tial for new construction due to the many persons 
working at the same time. Plumbers and electricians 
may need to install utilities before the cabinets are 
installed. The work schedule may also call for wall 
finishes to be applied before installing cabinets. 


Shop drawings 

Shop drawings are to be submitted to the 
contractor, architect or designer, or owner for 
approval prior to fabrication and are used by cabi- 
netmakers to build a product. They are different 
from architectural drawings in that they only show 
the product. They do not show the surrounding 
furnishings. Shop drawings usually accompany 
architectural drawings for built-in cabinetry. The 
architectural drawing shows the proper dimensions 
and placement of the cabinets. The shop drawings 
detail how the cabinet is to be built. 

Shop drawings include one or more views of the 
product, material specifications, and a plan of 
procedure. The views show details of sizes and 
jointwork necessary to produce the product. 
Individual parts and their dimensions are also 
shown. A three-dimensional view called a pictorial 
view is frequently included to represent the assem- 
bled product. See Figure 7-4. 


The material specifications on shop drawings 
are similar to those used in architectural drawings. 
However, the material specifications in shop draw- 
ings cover specific pieces and hardware used to 
build the product. Individual manufacturers for 
parts are sometimes noted. 

The plan of procedure for shop drawings is 
different from the work schedule for architectural 
drawings. The shop plan lists, in order, the separate 
operations to construct the cabinet. Each part and 
the machine used to produce it is given. Figure 7-5 
shows a set of shop drawings including views, bill 
of materials, supplies, and plan of procedure. 


Figure 7-4. A pictorial view of the cabinet is often 
included in shop drawings. (Sauder) 
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i Supplies 
Assorted abrasives 
| Adhesive 
| Filler (for countersunk nail holes) 
Stain (if desired for natural finish) 
Sealer 
Top coating’ (clear or opaque) 
*lf opaque paint is used, eliminate stain and sealer and apply primer and paint. 


Pian of Procedure 
Cabinet body subassembly 
Square all components to size. 
Saw 45° corners on A and G. 
Make dado cuts in B, C, and D. 
Make rabbet cuts in C, D, and J. 
Bevel C and D. 
Drill 1/4” dowel holes 9/16” deep in E and F. (Two are needed in 
each joint.) 
7. Angle drill 1/4” holes 9/16” deep in D and E. (Five are needed for 
each joint.) 
8. Make a dry run assembly (no adhesive) of B, C, D, E, F, and G. Use 
10 V dowels between D and E. Use 4 U dowels between E and F. 
9. Check for squareness. 
10. Disassemble and smooth surface, edge, and end grain except 
where glue will be applied. 
11. Glue B, C, D, E, F, and G with appropriate dowels. Drive nails 
through B and C into the edges of both G shelves. 
12. Remove excess adhesive from the cabinet body subassembly 
before it begins to set. 
13. Cut, shape, fit, and install moldings L and M with glue and brads. 
Knickknack shelf subassembly 
14. Saw H, K, and J to shape. 
15. Smooth the grain on the irregular edges and surfaces of H, J, and K. 
16. Glue, nail, and remove excess adhesive on H, J, and K knickknack 
shelf subassembly. 


AAR 


Bill of Materials 
(finished dimensions in inches) 


A Top and bottom (2) 3/4x21x21 P Doorstiles(2) 3/4 x 2 1/2 x 36-1/2 
B Back 3/4 x 19-1/4 x 39-1/2 Q Door rails (2) 3/4 x 2 1/2 x 12-3/8 
C Back 3/4 x 19-5/8 x 39-1/2 R Latch handle 2 (dia.) x 1-1/2 
D Sides (2) 3/4 x 3x 39-1/2 S Latch pin 3/4 x 3/4 x 2-1/4 
E Front frame (2) 3/4 x 3 x 39-1/2 T Latch catch 3/4 x 1-3/4 x 3 
F Frame top rail 3/4 x 3x 18-1/16 U Joinery dowels (16) 1/4 (dia.) x 2 
G Shelves (2) 3/4 x 19-1/4 x 19-1/4 V Joinery dowels (10) 1/4 (dia.) x 1 
H Knickknack shelf 3/4 x 9-3/8 x 9 Hardware 

J Knickknack shelf 3/4 x9-3/4x9 102. #18 x 1” brads 
K Knickknack shelf 3/4x6x6 1/2 \b. 4d finish nails 
L Opening molding (2) 1/4x3/4x36-1/2 4 1/2 x #4 RH wood screw 
M Opening molding 1/8” (ID) washers 4 1/8” (ID) washers 
N Door panel 3/4 x 32-1/2 x 13-3/8 1 palr hinges 


17. Align knickknack shelf in the corner under the A bottom. 
18. Drill 1/4” dowel holes through A and 1 3/8” into H and J. 
19. Glue, nail, and remove excess adhesive from subassembly. 


Cabinet top and bottom installation 

20. Shape the visible edges of both A components. 

21. Glue, nail, countersink, and remove excesive adhesive from 
joints where the A components are installed. 


Panel door subassembly 

22. Make rabbet joints on both Q components. 

23. Make blind rabbet joints on both P components. 

24. Drill U dowel holes 1 1/16” deep in P and Q. 

25. Assemble door without adhesive. 

26. Inspect for squareness. 

27. Glue door frame subassembly together. 

28. Remove any excess for the corners of the blind rabbets as needed 
to allow for the door panel. 

29. Fit the door frame subassembly in the door opening with 1/16” 
space on each side. 

30. Install the door on its hinges. 

31. Position the latch mechanism. 

32. Remove the hinges and latch. 

33. Make 8° bevels on edges and ends of N. 

34. Abrade and fit panel into door frame subassembly with 1/32” space 
on the sides and ends. This allows for expansion and contraction. 

35. Remove the panel. 

36. Inspect all surfaces of subassemblies and remove blemishes. 


Disassemble and finish 

37. Apply the desired finish to all subassemblies and the latch if it is 
wood. 

Final assembly 

38. Install the door panel with two wood screws and washers on the 
panel ends near the corners. (Mechanical fasteners allow for panel 
expansion and contraction due to humidity.) 

39. Reinstall the latch. 

40. Rehang the door. 


SEE 
DETAIL @) 


3h CORNER CUPBOARD ASSEMBLY 
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Figure 7-5. Most shop drawings include a plan of procedure to assist the cabinetmaker during construction. 


(Shopsmith) 


Reading Shop Drawings 

There is a logical order to follow when reading 
shop drawings. First, note the information in the title 
block. Second, look at the views (pictorial, mult view, 
section, and details). Third, check the list of materials. 
Fourth and finally, review the plan of procedure. 


Title block 


The title block is a rectangular space on each 
page of the set of drawings. See Figure 7-6. It 
provides information on the product such as: 

% Product, or project name (building name for 

architectural drawings). 

¥ Scale of the drawing. 

Æ A page or drawing number along with the 

total number of sheets. 

% Revisions of the original drawings. 

The title block is essential in shop drawings. It 
specifies the name of the drawings and number of 
sheets as well as other identifying information. 
These items are used to determine which project the 
drawings are for, who drew them, and the scale of 
the drawings. The scale indicated on the title block 
can be used if a critical dimensional is missing. A 
rule can be used to measure the part. For example, 
there is a missing critical dimension on the drawing 
in Figure 7-1. The drawing has a scale of 1/8” = 1”, 
which means every inch on the drawing equals 8”. 
The ruler shows an actual 2” measurement. Thus, 
the missing critical dimension is 16”. 
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Shop Drawing 


Figure 7-6. The title block identifies the product, designer, 
and important information about the drawings. 
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Pictorial views 


A pictorial view may be either a photograph or 
a line drawing. It represents a picture of the final 
product. More than one surface is usually shown. 
Dimensions are added if no other views are 
included in the set of shop drawings. If dimensions 
are included, they are overall dimensions of the 
product. See Figure 7-7. 


Exploded and assembly views 


Pictorial views may be exploded views and 
assembly views. Exploded views show the product 
disassembled. See Figure 7-8. Assembly views have 
dotted lines that show how the product is to be 
assembled. Refer to the Door Assembly and the 
Corner Cupboard Assembly in Figure 7-5. 


Parts balloons 


Parts balloons are often included on pictorial 
drawings. A parts balloon is a circle that may 
or may not have an arrow attached. Refer to 
Figures 7-5 and 7-8. The balloon is either printed 
near or over the specific part of the product or the 
arrow points to a specific part. Inside the balloon, 
there is a symbol (letter and/or number) that corre- 
sponds to a separate list of parts. Using the pictorial 
drawing with parts balloons, you can see where a 
part fits in the overall product. 


an 


22 1/2” 


14 1/2” 


se 


Figure 7-7. Dimensions may be included on the pictorial 
view. (Sauder) 
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Multiview drawing 


Multiview drawings use two or more views to 
describe the product. It provides most of the infor- 
mation necessary to plan and build the cabinet. 
Multiview drawings include two-view and three- 
view drawings. 


Two-view drawing 


Two-view drawings are used for cylindrical 
objects, such as those turned on a lathe. Examples 
are lamp stems, chair spindles, and round table 
legs. On these objects, a top view of the object 
would be the same as a front view. Therefore, only 
a side or end view and a front view are shown. 


Three-view drawing 


Three-view drawings typically show the front, 
side, and top views. See Figure 7-8. These drawings 
are the most common shop drawing. Lines that can 
be seen are called visible lines and are drawn solid. 
Lines that cannot be seen (joints, inside shelves) are 
called hidden lines and are shown by a series of 
dashes. With so many lines representing the product, 
detail drawings are often included. They reduce 
congestion or confusion in a multiview drawing. 


Detail drawings 


Detail drawings are individual components or 
joints that are drawn separately. They are used as 


List of Materials 
(nominal dimensions * in inches) 


A Topandseats(9pcs.) 2x6x72 
B Seat supports (2) 2x6x 60 
C Legs (4) 2x6x 36 
D Braces (2) 2x3x30 


E Center seat supports (2) 2x3x11% 


TOP VIEW 


FRONT VIEW 


/ aie 


2x4x 29% 
2x4x 29% 


F Tabletop supports (2) 
G Center top support 


#12 x 2%” Flathead wood screws (60) 
Ae” x 3⁄2” Carriage bolts (16) 
* Standard lumberyard dimensions 


2 x 6x 12' (4 REQD) 


2x6 x 10 


2x6 x 10 
2k 6 x12 


SIDE VIEW 


CUTOUT DIAGRAM 


Figure 7-8. A three-view drawing is the most important part of shop drawings. Exploded views and cutout diagrams 
assist the cabinetmaker. Parts balloons help relate component parts in each view. (Shopsmith) 


helping drawings. Notes are included to describe 
special features or procedures. 

Detail drawings are separate from the main 
drawing. They may be on a separate page. The detail 
drawing is referred to on the main drawing using let- 
ters or a note such as: SEE DETAIL 3 ON SHEET 2. 
This note will help you locate how the detail draw- 
ing fits with the main drawing. Refer to Figure 7-5. 


Section drawings 


Section drawings allow you to see an object as if 
material was cut away. The removed section may be 
part of a joint to let you see how the joint was con- 
structed. Section views are also used to show the 
material of a cabinet part. Diagonal lines are placed 
in section views to represent material that was cut. 
See Figure 7-9. 


Development drawing 


Development drawings, also called stretch-outs, 
show the layout of the product as if it were unfold- 
ed or flattened. They are used for products that are 
formed. They assure that enough material is used to 
achieve the correct product size when the pieces are 
formed. 


The Language of Drawing 


The purpose of any language is to communi- 
cate. Verbal and written languages communicate 
ideas. A drawing language communicates lines, 
shapes, texture, and color. It would be impossible to 
describe a piece of furniture using only words and 
sentences. Therefore, drawings must communicate 
how a product is to be built. Drawing languages 
include an additional alphabet other than letters 
and numbers. It is the alphabet of lines. 
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Alphabet of lines 


The alphabet of lines is the universal language 
of drafting. Each line communicates by its form and 
thickness. See Figure 7-10. 

X Visible lines. Form the outline of the object 
they enclose. They may form circles, trian- 
gles, rectangles, or other shapes. 

% Hidden lines. Illustrate an edge or corner that 
is not visible in a given view. 

* Center lines. Tell you that an object is sym- 
metrical (mirror image). Its left half (or top) 
is the same as its right half (or bottom). 

æ Extension lines. Mark the edges or corners of 
the product that must be dimensioned. 

% Dimension lines. Describe distances between 
extension lines. 

æ Leader lines. Have one arrowhead. They 
direct attention to the drawing. Notes usually 
have a leader line to point to the object they 
discuss. 

% Radius lines. Show dimensions of arcs and 
circles. An arrow points from the dimension 
to the edge of the arc or circle. Another arrow 
extends from the center to the edge. 

% Cross section lines. Indicate material in a sec- 
tion view. 

% Phantom lines. Show alignment or alternate 
position details. 

æ Cutting plane lines. Reveal a cutaway section. 
Arrowheads show which way the reader will 
see the cutaway surface (section view). 

æ Break lines. Limit a partial view of a broken 
section. For short breaks, a thick freehand 
line is used. For long breaks, long ruled 
dashes joined by freehand zig-zags are used. 

% Border lines. Enclose the entire drawing for a 
finished appearance. They also separate indi- 
vidual drawings. 


Mitered hardwood frame 


Plywood panel 


16 Laminate 
100 
Section A-A 


Figure 7-9. A section view is a cutaway view. It shows the materials of which the part is made. 
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Technical 
Fountain 
MM Pen No. Inches 
Thick 0.5 Man A .020 Visible Line 
_Medium__0.4___ 24 0S Hidden Line 
Thin 0.3 0.3 0 2 .011 Center Line 
Thin 0.3 0.3 0 .011_ — Extension, Dimension, Leader, 
Radius, Cross Section Lines 
Thin 0.3 2 ORo e .011_ Phantom Line 
Thick 0.5 -aS 2 ae .020_ Cutting Plane Line 
Thick 0.5 0.5 2 020 Break Line 


Thin 0.3 0.3 O 


0.8 08 3 


.011 Long Break Line 


.030 Border Line 


Figure 7-10. Line styles are used to represent different aspects of the drawing. 


Alphabet of letters and numbers 


Letters and numbers, like lines, are symbols of 
communication. Use them when instructions can be 
given better with words than with pictures. You can 
abbreviate frequently used terms when entire 
words or phrases would clutter the drawing. See 
Figure 7-11. 

Numbers are used primarily to indicate dimen- 
sions. Critical dimensions will include a tolerance 
distance. On some shop drawings a global tolerance 
is given in the title block. This tolerance refers to all 


dimensions in the drawing. Individual tolerances are 
given as: 3%” + 1/64” (88.4 mm + 0.4 mm). Therefore, 
the dimension can range from 3 31/64” to 3 33/64” 
(88.5 to 89.3 mm). Tolerances are widely used for 
mass production of cabinets. The tolerance assures 
quality control in the product. For custom, or limited 
production, cabinetry tolerances are not necessary. 

The alphabet of lines and alphabet of letters and 
numbers are essential when reading working draw- 
ings. In addition, you must be able to read specifi- 
cations. This must be done before starting to work 
on a product. 


Abbreviations 


Architectural Drawings 


—length 
—height 
—dishwasher 
-refrigerator 
—vanity 


N hetw Ran A ‘an C 
—cabine 

—closet 

-center line 
—counter 


-laminate 
-maximum 
-minimum 
-number 
—round 
—with 
—without 


assembly 
-average 
—dimension 
—drawing 

—inside diameter 
—outside diameter 


Figure 7-11. Abbreviations reduce the text required in a 
drawing. 


Reading Specifications 


Specifications list the materials for producing 
the product. Architectural drawing specifications 
are general and include the kind of wood, stain, 
color, etc. Shop drawings include precise material 
specifications. The individual manufacturer of the 
product is often noted. Some items found in specifi- 
cations include the following: 

Solid lumber (kind, size, quality) 

Wood products (plywood, hardboard) 
Specialty woods (veneers, inlays, overlays) 
Hardware (hinges, catches, pulls) 

Specialty fasteners (waterproof adhesives, 
specific ready-to-assemble connectors, stain- 
less steel screws) 

% Finishing materials (abrasives, stain type and 

manufacturer, top coat) 

Ææ Other components (dowel rods, glass, 

ceramics, plastic) 

Supplies include all items needed to build the 
cabinet. They should be acquired before work 
begins. The supplies a cabinetmaker should acquire 
include abrasives, cleaning materials, masking tape, 
packaging materials, and special tools. Having to 
find or buy supplies after work begins can result in 
wasted material and time. 


w HH HK He 


Plan of Procedure 

The plan of procedure generally is included in 
shop drawings. It provides a sequence of steps 
to build a product. Refer to Figure 7-6. Some 
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operations do not have to follow a sequence. Other 
operations can be accomplished only after a 
previous operation is complete. 


Summary 


Working drawings guide you when designing 
and completing the product. A cabinetmaker must 
be able to interpret the information found on 
working drawings. 

The two categories of working drawings are 
architectural and shop drawings. Architectural 
drawings include floor plans, elevations, specifica- 
tions, and work schedule. Shop drawings contain 
pictorial drawings, orthographic drawings, details, 
specifications, and a plan of procedure. 

Working drawings communicate a product with 
the alphabet of lines, letters, and numbers. The 
alphabet of lines is the universal language for 
illustrating a product. Letter or number abbreviations 
specify different materials needed to build a product. 

Working drawings include both drawings and spec- 
ifications. Specifications list materials. Architectural 
specifications are more general. Shop specifications give 
a precise list of material and supply types, quantities, 
and often their manufacturer. 

A plan of procedure guides the cabinetmaker in 
building the product. It lists the machines and 
operations used to shape the various parts. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Prints of working drawings can be 
a. blue 
b. white 
c. yellow 
d. Either a or b. 

2. The two types of drawings used by the cabinet- 
maker to produce built-in cabinets are 
and 

3. Material specifications for architectural draw- 

ings contain what information? 

4. How is a work schedule for architectural 
construction different from the plan of proce- 
dure used in shop drawings? 

. What information is found in a shop drawing? 

. The title block of a working drawing contains 


ON Ot 


a. alphabet of lines 

b. name of the designer 
c. parts balloons 

d. material specifications 
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7. Why is a two-view drawing made for cylin- 


8. 


drical parts rather than a three-view drawing? 
On a separate sheet of paper, sketch the 
following lines: 
a. Visible line 

b. Center line 

c. Hidden line 
d. Extension line 


maaa 


n size of a part 


of 4%” +1/8 
a. 43/8 

b. 41/8 

c. 4 15/64 
4415/32 


10. Shop specifications list, ____ 


Making Sketches and 


Mock-ups 


Objectives 


After studying this chapter, you will be able to: 

# Identify the types of sketches used to design 
cabinetry. 

% Describe how mock-ups are used to analyze a 
design. 

X Apply the techniques of sketching to draw 
isometric, cabinet, and perspective sketches. 


Important Terms 


appearance mock-up 
cabinet drawing sketch 


pictorial view 
refined sketch 


hard mock-up rough sketch 
isometric sketch sketch 
perspective sketch thumbnail sketch 


Sketches and mock-ups are useful aids when 
designing, laying out, and producing cabinetry. The 
old saying that a picture is worth a thousand words 
is very appropriate to sketching. A quickly made 
sketch conveys information that would be difficult 
to describe otherwise. A sketch records your ideas 
and makes communications easier. 

Sketching is part of the design process. Sketches 
are made to record ideas for a product. Later, they 
are relied upon for preparing working drawings. 
During production, sketches are also made. They 
may show changes in the original design. Some 
might refer to machine or equipment setups. 

Mock-ups are three-dimensional replicas of your 
design made of convenient inexpensive materials. 
They could be paper, cardboard, or scrap wood. They 
are used for analysis of your design before the 
product is built. The mock-up may be a full scale 
replica or a scaled-down version of the product. 


Types of Sketches 


Sketches may be either rough, thumbnail, or 
refined sketches. The kind you choose depends on 
the desired accuracy of the sketch. Rough sketches 
provide simple outlines and very little detail. 


Thumbnail sketches represent the product with more 
accuracy. Refined sketches add specific details, such 
as dimensions and materials. See Figure 8-1. 
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1 1/4” Hardwood core 
walnut veneer 


5/8” Solid walnut 
drawer fronts 


3/4” Walnut 
veneer plywood 


Refined 


Figure 8-1. Top—Rough sketches only show outlines of a 
design. They have very little detail. Middle—Thumbnail 
sketches add details to accurately show the product. 
Bottom—Refined sketches include most information to be 
put on a working drawing. 
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etching 

Sketching communicates ideas with a drawing. 
Some sketches show several surfaces of an object. 
Most are drawn in three dimensions. Suppose you are 
planning to build a small table. First, get a picture of 
it in your mind. Then, draw the front, top, and side 
views. These three views come together to show what 
the product will look like when it is finished. Three- 
dimensional sketches are called pictorial sketches. 


Pictorial sketches 


Pictorial sketches are  three-dimensional 
sketches that are best suited for cabinetry and furni- 
ture. How the product is drawn depends on your 
eye level. A product that sits on the floor would 
likely show the top, front, and side views. A product 
that hangs from the ceiling would be drawn as if 
you were viewing it from below. Here, you would 
include front, side, and bottom views. Pictorial 
views may be isometric, cabinet, or perspective 
sketches. See Figure 8-2. 


isometric 


Base line 


Isometric 


An isometric sketch represents a product as 
seen from a corner. Vertical lines of the product are 
vertical on the sketch. Horizontal lines of the 
product are shown in true length at 30° from hori- 
zontal in the drawing. 


Cabinet 


Cabinet drawing sketches represent the product 
as if it were viewed from the front. The front view 
will be a true shape. To add depth, lines repre- 
senting the side of the object are drawn half length 
at a 45° angle. 


Perspective 


Perspective sketches represent a true view of an 
object. They are hard to sketch and are rarely used 
in cabinetmaking. The farther objects are away from 
you, the smaller they appear to be. On paper, this is 
accomplished with vanishing lines. Increased depth 
will be smaller in size. 
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Cabinet 


Perspective 


Figure 8-2. Three different types of pictorial sketches. Notice how the isometric and cabinet sketches distort the object. 


Techniques of Sketching 


There are four skills for successful sketching. The 
first is to grip the pencil with the fingers as though 
you were writing. The second is to keep your wrist 
flexible. The third is to maintain free arm movement. 
The fourth skill is coordination of the grip, wrist, and 
arm to create straight and curved lines. 

All lines are drawn lightly at first. Then darken 
those lines that best enclose the object. 


Straight lines 


As you have seen in the previous figures, 
horizontal, vertical, and diagonal lines are used 
in most sketches. Sketching should illustrate 
an object as you would see it. With nine straight lines, 
the surfaces of a cube can be enclosed. See Figure 8-3. 

Graph paper, or isometric grid paper, is helpful 
when first learning to sketch. Follow the printed 
lines of the paper to keep your lines parallel. See 
Figure 8-4. Practice will help you to develop 
coordination of your fingers, wrist, and arm. 

For the beginner, horizontal lines are the easiest 
to control. Each line of the object can be drawn hori- 
zontally by turning the paper as the angles of lines 
change. As you gain experience, vertical and angled 
lines can be drawn without moving the paper. 

With experience, you can use unlined paper. 
First, mark the end points of the lines. Then, add 
short line segments between the two points, 
guiding the pencil between starting and stopping 
points. Reposition your hand for each segment until 
the desired length is reached. 


Cabinet sketches 


When creating a cabinet drawing, sketch the 
horizontal line of the base. See Figure 8-5. Then, 


Pyramids 


Cubes and 
Rectangles 


Figure 8-3. Straight line sketches are easiest to create. 
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cross the horizontal line with light vertical lines 
indicating the sides and important front features of 
the cabinet. Next, complete the front, darkening the 
lines that enclose parts of the cabinet. You can then 
draw lines to indicate depth. Remember, depth lines 
are half length at a 30° to 60° angle. 


Isometric sketches 


To sketch an isometric drawing, sketch a hori- 
zontal line. See Figure 8-6. Next, cross the horizontal 
line with a light vertical line. From the intersection of 
these two lines, draw lines at a 30° angle from hori- 
zontal. The intersection of these five lines forms the 
lower front corner of your design. From here, other 
lines can be added to complete the drawing. 


Curved lines 


Curved lines are more difficult to sketch than 
straight lines. A good method is to lightly sketch 
different points that the curve will pass through. Then 
sketch light, curved lines to connect these points. 
Make sure the transition from point to point is smooth. 
It should not look like a connect-the-dots puzzle. 


Figure 8-4. Grid paper is used to help keep sketched 
lines straight. 
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yas 


Figure 8-5. The steps in sketching a cabinet drawing. 
Top—Light outlines. Middle—Darken lines that accurately 
outline the object. Bottom—Lines are added to show depth. 


Circles and ellipses 


Circles appear on views that are seen by looking 
straight at the front, top, or side of an object. An 
ellipse appears to be an egg shape. It is used to 
represent circles viewed at an angle. 


Circles 


The easiest way to create a circle is to use a 
template. For instance, draw around a coin of the 
approximate diameter. You can also sketch a circle 
within a square. First, draw a square the size of the 
diameter of the circle. Then, draw diagonals between 
corners of the square. Mark the radius measurement 
from the intersection of the diagonals toward each 
corner. Then, draw a circle using the radius marks 
and the sides of the square. See Figure 8-7. 


Ellipses 


Ellipses can be used to represent circles viewed at 
an angle. They may be found on all sides of isometric 
or perspective sketches. On cabinet drawing sketches, 
ellipses are used on the top and side views. 


Figure 8-6. The steps in sketching an isometric drawing. 
Top—One vertical and two 30° lines make up the front 
corner of the object. Middle—All horizontal lines of the 
product are drawn at 30° on an isometric sketch while 
vertical lines remain vertical. Bottom—tThe final drawing 
with unnecessary lines erased. 


To sketch an ellipse, draw an isometric square 
the size of the diameter of the circle. See Figure 8-8. 
The isometric square will appear as a diamond 
shape. Then, locate the center of the circle and draw 
isometric center lines. Now draw arcs between the 
center lines to complete the ellipse. 


Perspectives 


Perspective sketches are more difficult to 
prepare. Only vertical lines are parallel to each 
other. Horizontal lines are aimed at a vanishing 
point. Equally spaced vertical distances get closer as 
they approach the vanishing points. See Figure 8-9. 


Figure 8-7. Circles are best sketched within a square. 
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Isometric Square 


Centerlines 


Ellipse 


Figure 8-8. Ellipses are drawn in an isometric square that 
resembles a diamond. 


The size of objects in perspective sketches can 
only be estimated. First, identify two vanishing 
points on each side of the object. Draw a vertical 
line at the intersection of two lines. All horizontal 
lines lead to these vanishing points. The horizontal 
lines are drawn less than actual size. The only 
vertical part of the drawing with true length is the 
vertical line at the intersection. The height of each 
part of the object is measured on this vertical line. 


Dimension lines 


Dimensioning on sketches is relatively simple. Be 
sure that extension lines are made in the intended 
direction. Keep dimension lines parallel to the edge 
‘being measured. Adding overall width, length, and 
height dimensions to a sketch may be very useful. 


Developing Mock-ups 

A mock-up is used to represent a product 
without wasting expensive wood or other mate- 
rials. Decisions based on a working drawing may 
not be adequate. Mock-ups help solve design and 
building problems. With a mock-up, the product 
can be seen in three-dimensional form. It is built of 
paper, cardboard, foam board, and glue or tape. The 
two kinds of mock-ups are appearance ec ups 
and hard mock-ups. 
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Figure 8-9. Perspective sketches are the most difficult to 
draw; yet, they most accurately show the product. 


Appearance mock-up 


An appearance mock-up looks like the final 
product, but is not functional. For example, a card- 
board box may be covered with wood grain contact 
paper to make it resemble a silverware chest. 
Handles and knobs could be attached to make it 
more realistic. This three-dimensional representa- 
tion of the product lets you see its final appearance. 
To analyze function, a hard mock-up is made. 
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Hard mock-up 

Hard mock-ups are working models of the 
product, and may be fully or partially functional. For 
example, the cardboard lid and drawer of the silver- 
ware chest previously mentioned would move. The 
silverware could be placed inside to see if it fits. You 
could also determine the final arrangement of pieces. 
This is a fully functional hard mock-up. 

Hard mock-ups are also used to adapt products 
to people. For example, a mock-up might be built to 
test the use of a product with a person in a wheel- 
chair. Can the person reach objects in or on the 
cabinet? Do the doors open easily? These are human 
factors. A hard mock-up may not have dividers in 
the drawers for silverware. However, the major 
parts of the product are functional to test reach, 
space, and comfort. Mock-ups are often used in the 
automotive and aerospace industries to test human 
factors. See Figure 8-10. 


Figure 8-10. Using a hard mock-up of a kitchen designed 
for homes where it may be necessary for small children 
to assist their parents. 


Summary 

The value of sketches and mock-ups is to present 
a design solution. Sketches and mock-ups can save 
time in communications. They allow you to record 
and communicate ideas quickly and clearly. 

A sketch might illustrate a product to be built. It 
could describe a jig or fixture for production. A 
mock-up may represent the basic shape of a 


product. It might illustrate how a product looks or 
how it works. Any or all these practices can prevent 
wasted time and materials. 

Sketches generally illustrate three views of an 
object. Most people visualize an object in this 
manner. Isometric and cabinet sketches are quite 
common. Perspectives are not used as much, because 
they take longer to prepare. Sketching is simple to 
master. You must first learn to create simple lines and 
circles. Practice will make you proficient at sketching 
these and more complex geometric forms. 

Mock-up building is more involved. You must 
measure, cut, and assemble components made of 
inexpensive material. Appearance mock-ups look 
like the final product, but are not functional. Hard 
mock-ups may not be finished like the final 
product, but they are scaled, functional models 
used to analyze how the product will work. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The purpose for making sketches and mock- 
ups is to save and 

2. Sketches are used during __- 

a. production 

b. design 

c. Both a and b. 

d. Neither a nor b. 

3. What makes rough, thumbnail, and refined 
sketches different? When would you use each 
of them? 

4. Why are most sketches made in three dimen- 
sions (pictorial views) instead of being drawn 
as a three-view drawing? 

5. Name the three types of pictorial sketches. 

6. Isometric views are drawn with : 

a. all three views with true shape and size 
b. no views with true shape and size 

c. one view with true shape and size 

d. two views with true shape and size 

7. Cabinet drawings have 
a. all three views with true shape and size 
b. no views with true shape and size 
c. one view true shape and size 
d. two views with true shape and size 

8. What type of pictorial view uses vanishing points? 

9. What is the method for sketching a line? A 
circle? An ellipse? 

10. Name the two types of mock-ups. What is the 
difference between them? 


Producing Working 


Drawings 


Objectives 


After studying this chapter, you will be able to: 

* Identify the effects computers have on produc- 
ing working drawings and cabinetmaking in 
general. 

% Identify the equipment and supplies used to pro- 
duce working drawings. 

# Explain the activities leading to a finished drawing. 

* Describe how to generate a bill of materials. 


Important Terms 


bill of materials Gothic lettering 
compass mechanical lead holder 
computer-aided design parallel bar 

divider personal computer 
drafting board scale 

drafting machine T-square 

flexible curve technical pen 


French curve 


Creating an original design challenges even the 
most experienced cabinetmaker. Begin by making 
decisions about the features you wish in the product. 
Then decide the best way to produce the product. 
Next, make sketches that show this information. 
From these sketches prepare the working drawings. 
Working drawings contain the graphics, measure- 
ments, and notes needed to build the product. 

Working drawings for cabinets, case goods, 
chairs, and tables is part of drafting technology. 
Activities include laying out geometric forms, 
transferring designs, and providing details. The 
equipment and supplies to construct the working 
drawings varies. You might be using a computer and 
computer software or you may be drawing by hand. 


Computer use in Cabinetmaking 


Computers are being adapted to cabinetmakers. 
The use of computers has eliminated much of the 
drudgery of manual drafting. See Figure 9-1. 
Computer-aided design (CAD) software will produce 


the simplest cabinet drawings and floor plans, as well 
as the more complex perspectives and three- 
dimensional drawings. Manual drafting techniques 
and equipment are discussed later in this chapter. 

Besides being a tool for the production of draw- 
ings, computers and computer software help inte- 
grate the entire process of cabinetmaking. From 
design to delivery and beyond, the computer is 
involved. Computers provide the ability to perform 
many functions such as sketching and refining ideas, 
designing complete rooms, performing automated 
drawings, reproducing and updating designs, parts 
lists and bill-of-material information, material 
optimization, estimating and job costing, part and 
product labeling, part machining, machinery linking, 
and appliance guide. 


Sketching and refining ideas 

Computers are used as a tool to create cabinet 
ideas. As more designers use computers, the brain- 
storming, sketching, and refining of design 


Figure 9-1. Computer-aided design (CAD) systems are 
being used more and more in the cabinetmaking 
industry. 
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processes are computerized. Software programs 
i sketches through the design steps to a finished 
working drawing. 

Portability provided by laptop computers 
enables you to take a computer to the job site. This 
flexibility enables you to perform a variety of job- 
site duties, such as recording dimensions or cabinet 
design with the customer. 


Room design 


Room interiors are designed to fit any shape 
or style of room desired. Perspectives, elevations, 
and floor plans should be created. Color detailed 
three-dimension presentation drawings should 
be produced. 


Many software programs allow you to 


completely design a room. You can include all 
furniture, fixtures, countertops, cornices, light rails, 
and cabinets in place. You have the ability to insert 
special cabinets from component parts that you have 


designed. These perspective drawings can be viewed 
from a number of view points. See Figure 9-2. 
Moving the view point makes it seem like you are 
moving through the room. 

Perspective drawings create very realistic eleva- 
tions. See Figure 9-3. Lighting, shading, textures, 
and materials can be added to the elevations to 
make them look like a.color photograph. 

With advanced software programs, you can 
imagine yourself moving through the design you 
create. By connecting a number of room designs, an 
animated tour can be created. It is like walking 
through a house. 


Automated drafting 


Automated drafting makes plan revisions fast, 
accurate, and easy. Elevation, cross section, floor plan, 
and three-dimensional drawings can be created. Some 
software includes predrawn woodworking items, 
such as walls, doors, windows, casework, molding 
profiles, joint constructions, and countertop details. 


Figure 9-2. Computer-generated perspective drawings and three-dimensional room elevations. Left—The one-point 
perspective view shows a kitchen and cabinetry elevation. Right—The two-point perspective view shows a kitchen 


and dining area. (Autodesk, Inc.) 


Figure 9-3. Left—The drawing made to look as if it were real. Middle—Color and shading can be added to give more 
definition to the drawing. Right—Added lighting, textures, and colors give a photographic-quality representation of 


the drawing. (Autodesk, Inc.) 


Copying and updating designs 

Because computer-generated designs are easy to 
manipulate, you can use computers to copy and 
update old designs. Time-consuming manual 
drafting techniques are being replaced almost 
instantaneously by computers. 

Changing a whiteprint or blueprint meant 
making a new drawing. Now with computers, an 
additional copy is simply plotted. Old pencil draw- 
ings can now be scanned (captured electronically) 
and stored on a computer or computer disk. This 
allows a cabinetmaker to capture, reproduce, 
update, and save handmade drawings. 


Parts lists and bill-of-material information 


After a design is completed and material 
specifications are known, the computer compiles 
and stores the information. Now a customized parts 
list and complete bill-of-materials is available 
instantaneously. 


Material optimization 


Once the cabinet design is complete, computers 
help determine the most efficient way to use mate- 
rials. See Figure 9-4. For example, you can get a 
printout of the best way to cut rectangular parts 
from sheets of cabinet material. Cutting layouts and 
reports on anticipated yields and costs can be 
printed out. This information can be used to create 
price quotations as well as estimating machinery 
usage times. 


Figure 9-4. Saw blades and panel cut drawings are 
symbolic of the items produced and controlled by the 
computer. (Pattern Systems International) 
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Estimating and job costing 


Computers can automatically produce esti- 
mates, quotations, contracts, and change orders 
from the room design. The estimates take into 
account material waste for each cabinet part, hard- 
ware, accessories, labor, taxes, overhead, and profit. 
The cabinet price is figured using your method of 
pricing, whether by the lineal foot, square foot, labor 
table, per box, or actual material and labor cost. 


Part and product labeling 


Printed labels help keep track of parts, 
subassemblies, and completed products. Parts 
labels can be printed in the sequence of the cutting 
list. The computer operator specifies the size, quan- 
tity, and content of the labels. Labels may be 
produced with product bar codes, which make 
inventory automation possible. This information 
can be adjusted as the need arises. 


Machinery linking 

The computer stores the geometry of machining 
locations on both custom and standard sized parts. 
Interfaces to CNC machining center software is 
usually a feature of the computer system. 

Software will automatically download cutting 
patterns to computerized saws and drilling patterns 
to universal machining centers. This eliminates 
errors by bypassing the manual keying of instruc- 
tions by the operator at the machine console. 
Productivity increases are a direct result of this 
download capability. 


Appliance guide 

Computer software is now available to provide the 
cabinetmaker with information regarding thousands 
of appliances. These products feature appliance 
dimensions, up-to-date rough-in dimensions, electrical 
requirements, and installation information. Door panel 
specifications are included. 


Computer presentations and sales aids 


A cabinetmaker may use the computer to create 
presentations of the designs they can build. A retail 
cabinet dealer may sell the cabinets of many different 
manufacturers. Large volume cabinetmakers will use 
the computer to create a database that is distributed 
to their kitchen cabinet dealers. 

The cabinet designer takes the measurements of 
the room and draws the walls. The designer selects 
cabinets, one at a time, from a manufacturer’s 
supplied menu for computer placement on the plan. 
Then appliances are picked and put in place, 
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followed by supporting cabinets. Other cabinets are 
vicked as needed. 

Detailed floor plans, elevations, and near photo- 
graph quality perspective drawings are produced for 
review by the designer and the customer. Accessories, 
such as bread boxes, pull-out wire baskets, and 
valances are added. When all revisions are worked 
out, final floor plans, elevations, and price lists are 
produced. When accepted by the customer, the order 
is sent to the manufacturer by facsimile. The design 
and order may be sent as a file by e-mail. 


Manual Drafting 

Many cabinetmakers still use manual drafting 
techniques and equipment. Several pieces of 
equipment are needed for manual drafting. They 
include straightedges, drawing boards, pencils, 
pens, compasses, dividers, scales, templates, and 
irregular curves. 


Straightedges 


Straightedges are used to draw straight lines. 
The simplest and most common straightedges are 
T-squares and triangles. Although the T-square and 
triangle are suitable for most drawings, parallel 
bars and drafting machines are more accurate 
drafting straightedges. 


I-squares 

T-squares are placed with the head against the 
end of the drafting board. The blade is then hori- 
zontal. A right-handed drafter places the head against 
the left side of the board. A left-handed drafter places 
the head against the right side of the board. Then it 
does not interfere with arm movement. 


Triangles 


A triangle placed on the blade of the T-square 
allows for drawing lines other than horizontal; 
verticat; right and left at 30°, 45°, and 60°. Triangles are 
specified by their three angles. The two most common 
triangles are the 30°-60°-90° and the 45°-45°-90°. An 
adjustable triangle is used to obtain other angles. 


Parallel bar 


A parallel bar is much like a T-square. 
However, it is constantly held horizontal by a series 
of cables or tracks under the edge of the board. See 
Figure 9-5. The bar moves up and down the board 
while remaining horizontal. A triangle is used in 
conjunction with a parallel bar to draw vertical and 
angled lines. 


Drafting machine 


The drafting machine combines the functions of a 
T-square, triangle, scale, and protractor into one tool. 
One end of the arm is clamped to the table. The other 
end contains two rules at right angles that are attached 
to a mechanism to index angles. See Figure 9-6. Even 
when moving the drafting machine, the rules remain 
at the same angle. The angle is changed by rotating the 
base plate mechanism. 


Drawing boards 


A drafting board provides a flat rectangular 
surface for drawing. Modern drawing boards are 
made of hard plastic or other engineered wood 
materials. They resist warping which can occur in 
wood boards. 


Figure 9-5. Parallel bars make horizontal lines. 


Figure 9-6. Drafting machines combine the functions of a 
T-square, triangle, and scale. This machine is mounted to 
a table that may be tilted to a comfortable angle. 


A sheet of vinyl often is placed on the surface of 
the board to reduce damage from pencil, compass, 
and divider points. The surface remains smooth, 
even if punctured. The vinyl material expands to 
close the hole. 


Lead holders and pencils 


Mechanical lead holders are the most popular 
drawing tool. There are two types of lead holders. 
One holder uses thick leads that must be sharpened; 
the other uses thin leads. See Figure 9-7. Different 
size leads are not interchangeable between these 
two types of holders. 


Figure 9-7. Lead holders. Top—Thin leads maintain a 
fine line. Bottom—Thick leads must be sharpened 


The lead is actually a combination of clay and 
graphite. The lead comes in varying degrees of 
hardness, depending on the clay content. This 
variation provides for easy alteration of line weight. 
Hardness classifications are designated by 
various combinations of numbers and letters. The 
classifications range from 8B (very soft) to B and H 
(medium hard) to 1 OH (very hard). In between 
B and H are HB and F hardness classifications. 
The harder the lead, the lighter the line. A pencil 
with 4H lead is relatively hard and used to 
make light construction, extension, and dimension 
lines. A 2H lead has medium hardness and is 
used for object lines. An H pencil is softer and used 
for dark border lines. The F lead (even softer) is 
used for lettering. When drawing, always use the 
same hand pressure. Change the line weight by 
changing lead. 

A set of pencils is an alternative to mechanical 
lead holders. See Figure 9-8. They also come with 
varying degrees of graphite hardness. 


Figure 9-8. Pencils are still being used by some drafters. 


Chapter 9 Producing Working Drawings 99 


Technical pens 


Technical pens perform much like lead holders. 
Each pen tip produces a different line thickness. 
Because inked drawings cannot be modified easily, 
place vellum paper over the pencil drawing and 
trace the underlying drawing. If you plan to ink a 
drawing to produce better whiteprints or blueprints, 
make sure the original pencil drawing is complete. 


Compasses and dividers 


Compasses are used for making circles and arcs. 
Like the mechanical lead holders, different leads are 
used for thin, medium, and thick lines. The compass 
includes a lead holder on one side and a point on the 
other side. An adjusting wheel alters the radius of the 
compass. See Figure 9-9. The lead is rotated around 
the point to produce circles and arcs. For use in 
inking, compasses have ink holders instead of lead. 

Dividers are used to transfer distances without 
marking the paper. They look somewhat like 
compasses, however, instead of a steel point and a 
lead point, there are two steel points. The distance 
between divider points is maintained by a thumb- 
screw lock. 


Scales 

Scales allow you to control the amount of space 
covered by pictorial, multiview, and detail drawings. 
For example, a scale may indicate that 4” = 1’-0”. 


Small bow 
compass 


Large bow 
compass 


== 


b 


Technical 


pen 


Dividers 


Figure 9-9. A drafting set contains equipment for laying 
out lines, circles, and distances. (Hearlihy & Co.) 
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Therefore, a 40’ wide house would measure 10” on 
the drawing. There are three scales used by cabinet- 
makers: architect’s scale, engineer’s scale, and metric 
scale. See Figure 9-10. 

An architect’s scale permits various scale 
factors, including 3/32”, 1/8”, 4”, 3/8”, ¥%”, 3”, 
1%”, and 3” equal to 1’. The scale is triangular in 
cross section; each of the scale factors is found on 
one of the six sides. 

An engineer's scale is divided differently. Inches 
are divided into decimal parts. A 10 scale divides an 
inch into 10 units. A 50 scale divides an inch into 
50 units. When measuring, the 10 scale could equal 
10’, 100’, or 1000’. Engineers’ scales are triangular in 
cross section, but may be flat with a beveled 
drawing edge. 

Metric scales are divided into ratios such as 
1:20. This means the drawing is one-twentieth the 
size of the actual object. Thus, one meter divided by 
20 equals 5 centimeters, and the scale is 5 cm = 1 m. 
Other ratios are 1:10, 1:25, 1:50, 1:100, 1:150 and 
1:200 parts of a meter. Metric scales can also be 
triangular or flat. 


Templates 


Templates help draw common shapes. There are 
hundreds of different kinds of templates. Most are 
made of transparent plastic. Architects use certain 
templates to trace symbols (plumbing, electrical) on 
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Figure 9-10. Different scales are used by architects and 
mechanical engineers. 


floor plans. Cabinetmakers would use templates for 
constructing geometric shapes such as circles, 
isometric ellipses, lettering, or other specific 
purposes. See Figure 9-11. 

To use a template, find the desired shape on the 
template and align it on the drawing. Then trace 
around the inside of the opening to transfer the 
symbol to your drawing. 


Irregular curves 


Irregular curves are made using templates or flex- 
ible curves. See Figure 9-12. French curves are clear 
plastic templates for drawing curves. They create arcs 
where the center of the arc is unknown or not impor- 
tant. These templates help to create smooth, flowing 
lines. There are many sizes and styles of irregular 
curves and you will likely need several. 

Flexible curves are made out of pliable lead in a 
plastic casing. They are useful for creating long 
curves. Just bend it to the proper form and it 
remains in that position while drawing the curve. 


Drafting materials 


The drafting material may be paper, vellum, or 
polyester (plastic) film. Quality is based on 
strength, surface stability, erasability, and resistance 
to brittleness, caused by aging. 
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Figure 9-11. These templates reduce the time it takes to 
draw circles and ellipses. (Hearlihy & Co.) 
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Figure 9-12. Top—A French curve can be used to draw 
any irregular curve. Bottom—A flexible curve will bend 
to trace long curves. 


Paper 

Drafting paper is opaque (nontransparent) with 
the qualities noted previously. It is three to four 
times as thick as a sheet of typing paper of the same 
size. It may be white or tinted light green, blue, or 
cream color. Tinting reduces eye strain. 

Paper can be purchased in rolls or by the sheet. 
Sheet sizes are 9” x 12” (A size), 12” x 18” (B size), 
18” x 24” (C size), 24” x 36” (D size), 36” x 48” (E size). 


Vellum 


Vellum is a translucent (almost clear) paper. 
Vellum is often used as a tracing paper. A sheet of 
vellum is placed over a drawing and traced on 
to produce a master copy for prints. Sheets are 
available in various sizes with preprinted borders 
and title blocks. Title blocks may be located in 
the lower-right corner, full height on the right border, 
or full width along the bottom border. For a visual 
aid, some vellum sheets are available with faint blue 
grid lines. 


Polyester film 


Polyester (plastic) film probably is the highest 
quality material for drawing and copying. 
You mark on it with pencils or pens. Marks can 
be erased several times without marring the 
material. The result is an excellent master for 
making prints. 
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Supplies 
An almost endless list of supplies is available to 
the drafter. Some items for general use are as follows: 
X A roll of drafting tape to secure paper or film 
to the board or vinyl board cover. 
X A special pencil sharpener for wood pencils. It 
removes only the wood from around the lead. 
Æ A pencil pointer to form the tip of the lead. A 
sheet of sandpaper can be used also. 
Asoft rubber eraser to remove unnecessary lines. 
An art gum eraser to remove smudges. 
An erasing shield. 
A protractor for measuring angles. 
A cleaning pad. 
A dusting brush. 
Other items used in inking are: 
% A container of the recommended ink. 
% A supply of ink-erasing fluid for film. 
% A sharp knife or single-edge razor blade to 
scrape away dried ink errors on paper. 
* A bottle of recommended pen cleaning fluid. 
These materials, equipment, and supplies help 
you become a more productive drafter. 
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Equipment maintenance 

There are two major areas of concern for main- 
taining drafting equipment. One is keeping pencil 
and compass points sharp. The other is keeping 
equipment clean. 

Sharpen drafting pencils with a drafting pencil 
sharpener. It removes only the wood casing and does 
not shape a point. Point drafting pencils with an 
abrasive pad or a mechanical pointer. Mechanical 
pointers create cone shaped points. This shape can be 
placed on a pencil by rotating the pencil while 
rubbing the lead on an abrasive pad. Some drafters 
prefer a wedge shaped point. Sharpen a compass 
lead by rubbing it with an abrasive pad on the 
outside edge of the lead. Remove any loose graphite 
from a pencil or compass after pointing it. Wipe the 
lead with a dry cloth or press the point into a scrap 
piece of foam plastic. This removes graphite dust. 

Avoid denting or nicking straightedges. They 
are ruined once this happens. To prevent warping 
or bending, T-squares should be stored upside 
down and flat. 

Wash plastic and vinyl tools with detergent 
and warm water. Wipe metal tools with a cloth before 
storing to remove finger prints that might etch the metal. 

Remove dried ink from plastic tools with a diluted 
ammonia solution (window cleaner). Remove dried 
ink from drawing pens and plated metal tools with 
pen cleaning solution. Empty the liquid ink and clean 
the points if you will not use them for several days. 
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fucing Shop Drawings Preparing the title block 


Shop P can be created several different A title block is necessary to identify your 
ways. No method is right or wrong, but the drawing. It contains the product name, drawing 
drawing must contain the essential parts of a title checker, scale of the drawing, sheet number of the 
block, a multiview drawing, details, and notes. If drawing (if more than one), general tolerances, and 
needed, a pictorial assembly or exploded view can material specifications. Sample title blocks were 
be added. See Figure 9-13. shown in Chapter 7. 
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Legs (4) 1-3/4 x 1-3/4x25 L Drawer Bottom 1/4 x 14 x 15-1/4 
Sides (2) 3/4 x 6x 14-1/2 M Table top (before joinery) 3/4 x 36 x 19 
Front Top Rail 3/4 x 1-3/4 x 16-1/2 N Dowels (2) 3/8 dia. x 1-1/2 
Front Bottom Rail 3/4 x 1-3/4 x 16-1/2 

Back 3/4 x 6 x 16-1/2 — 
Drop-Leaf Supports (2) 3/4x3/4x10 Hardware 

Drawer Guides (2) 3/4 x 1-1/16 x 13 #12 x 1-1/4” Flathead wood screws 
Drawer Front 3/4 x 4-1/2 x 15 #12 x 1” Roundhead wood screws 
Drawer Sides (2) 3/4 x 4-1/2 x 15-1/4 1-1/4” Table hinges 

Drawer Back 1/2 x 3-3/8 x 14 (2 pr. Stanley #46-3300) 
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Figure 9-13. A complete set of working drawings contains a title block; multiview, detail, pictorial, and assembly 
drawings; bill of materials, and plan of procedure. (Shopsmith) 
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Plan of Procedure 
Drawer 


Legs (A) 

1. Square to size. 

2. Cut mortises in all legs (six of one size and two of anothef). 
3. Saw and chisel single dovetails on front legs. 


Drop-Leaf Supports (F) 
1. Square to size. 
2. Bevel the ends. 


Sides (B) and back (E) 

1. Square to size. 

2. Drill screw pockets. 

3. Saw recesses for drop leaf supports (F). 
4. Prepare tenons on all ends of (B) and (E). 
5. Drill for dowels (N) in parts (B). 


Front top rail (C) and bottom rail (D) 
1. Square to size. 

2. Saw tenons on (C). 

3. Prepare dovetails on (F). 


Assembly of components (A), (B), (C), (D), and (E) 
Smooth all surfaces that will receive finish. 

Glue dowels (N) in sides (B). 

Assemble and clamp (A), (B), (C), (D), and (E) without adhesive. 
Inspect for squareness. 

Disassemble components and lay clamps aside. 

Coat every surface to be bonded with adhesive. 
Reassemble, reclamp, and square the assembly. 
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Decide to make or buy drawer glides (G) 
1. If you buy: 

a. Install them on sides (B). 

b. Change dimensions for the width of the drawer as needed. 


(Figure 9-13. Continued) 


Creating multiview drawings 


A multiview drawing is the most accurate 
description of design features. When creating 
views, refer to the alphabet of lines to determine 
characteristics and weight for different line types. A 
typical procedure for completing a multiview 
drawing is as follows: 

-1. Decide what views describe the product totally. 
2. Select an appropriate scale so that the drawing 
will fit on your paper. 
3. Establish view placement. 

a. The front view should be the face of the 
product with the most features. This view is 
located at the lower left portion of the drawing. 

b. A top view is directly above front view. 

c. A right side view is placed to the right of the 
front view. 

d. Include other views as needed. If a left side 
view is required, the front view is placed in 
the center of the paper. Left and right side 
views are placed on the appropriate sides. 
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Square drawer front (H), sides (J), back (K), and bottom (L) to 
size. 

Saw locking rabbet joints on (H). 

Saw dadoes in (J) to fit the rabbets on (H). 

Saw dadoes in (J) of (K). 

Saw grooves in (J) for (L). 

Assemble the drawer without adhesive. 

Inspect for squareness. 

Disassemble the drawer. 

lf you make drawer glides: 

a. Rout the dovetail groove in (J). 

b. Square drawer guides (G). 

c. Rout the edges of (G) to fit the groove in (J). 


. d. Drill screw holes in (G). 

. Smooth all drawer components as necessary. 

. Coat joints (except the groove for [L]) with adhesive. 
. Reassemble with clamps and check for squareness. 
. Allow adhesive to cure and remove clamps. 


Top 
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Install the drawer with screws in (G). 


(M) 

Square glued workpieces to size. 

Saw the radii on the four corners. 

Smooth any rough saw marks. 

Shape or rout all edges and corners with decorative router bit. 
Make cuts to separate the drop leaves. 

Shape or rout the table joint with matched cutters or bits. 
Smooth all surfaces as necessary. 

Install the table hinges with 1/16 in. between the leaves and top. 
Install the drop-leaf supports (F). 

Attach (M) to the table assembly with screws in the screw 
pockets in (B) and (E). 


Finish as desired. 
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Leave adequate spacing between and around 
the views for dimensions and notes. A space of 
2” (51 mm) is recommended. 

Enclose necessary views with light construction 
lines using a straightedge. Be sure to use the 
proper scale. 

Measure necessary distances to lay out joints and 
other details. Geometric forms, such as lines, 
rectangles, circles, and arcs describe your design. 
Transfer all visible and hidden edge or surface 
lines from one view to another. 

Add extension, dimension, and leader lines as 
explained below. 

Erase any unnecessary lines. Use an erasing 
shield to prevent removal of dimension or 
object lines. 

Add notes where needed to explain part of the 
design. These should be 1/8” (3 mm) high. 
Develop detail drawings for portions of the 
multiview drawing that are unclear. Details are 
usually enlarged to provide a precise view of 
intricate parts of the product. 
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Dimensioning 

Dimensioning includes both linear and radial 
distances using extension, dimension, leader, and 
radius dimension lines. See Figure 9-14. 


Linear dimensioning 


Linear dimensions note measurement of a straight 
surface. It could be horizontal, vertical, or inclined. 

Extension lines mark the edges to be measured. 
Extension lines start 1/16” (2 mm) from the object 
and extend 1/8” (3 mm) beyond the farthest 
dimension line. 

Dimension lines show the distance being meas- 
ured. The lines should start at least 3/8” (10 mm) 
away from visible edge lines. Short distances are 
dimensioned nearest the view. Additional dimen- 
sion lines are 4” (6 mm) apart. Dimension lines for 
the overall sizes of objects are placed farthest from 
the views. Put an arrow where a dimension line 
meets an extension line. 

You must add numbers to show distance. 
Measurements are given in one of two ways. 
Customary dimensioning requires that you leave a 
break in the dimension line. The number is placed 
in the space. It may be in fractions, decimal, or 
metric units. Dual dimensioning requires no break 
in the dimension line. The decimal is placed above 
the line and the metric is placed below. 


Leader lines 


Leader lines direct the readers’ attention to 
some point. A common practice is to point from a 
note to where it is applied. 


Radial dimensioning 


Radius dimensions note measurements for 
circles and arcs. They include a line that extends 
from the center to the edge of the circle or arc. They 


Dimension 
line 
~~ 5 1/4 Extension 
line 
Radius 
line 


A i ea l 
Leader 


3/4 DIA. 1/2 DRILL 
3 HOLES line 


Figure 9-14. Method of dimensioning lines and circles is 
different. Leader lines point out important information. 


terminate with an arrow. A leader line extends from 
a point outside the arc or circle to the edge. The 
dimension figure is placed at the outer end of the 
leader line. The leader line can also be placed to 
point at the center of the circle if it would interfere 
with other dimensions. 


Lettering 


Lettering on shop drawings is Gothic style. 
Only uppercase letters are used. When using a 
lettering guide, align it with the straightedge. See 
Figure 9-15. For freehand lettering, draw two 
guidelines 1/8” (3 mm) apart. Letter and numbers 
are formed within these guidelines. Stacked frac- 
tions, like those in Figure 9-13, extend slightly 
above and below the guidelines. Fractions, like 
those in Figure 9-14, are set side-by-side with a slash 
and stay within the guidelines. 

Figure 9-16 shows how letters and numbers are 
drawn. The letters and numbers with similar 
strokes are grouped together. If you are using 
tracing paper, draw guide lines on a separate sheet 
of paper and slide it under the tracing paper. 

Letter templates or transfer letters are also used 
for lettering drawings. See Figure 9-17. These items 
decrease time of lettering and increase the lettering 
consistency. 


Developing details 


Details serve many purposes. You can enlarge 
and illustrate contours, joints, assemblies, etc. As 
explained in Chapter 7, details usually are separated 
from the multiview drawings. They may be 
pictorial assembly or exploded views, section 
views, or simply enlarged isometric views. Details 
are referenced using notes such as SEE DETAIL 1, 
ped in Sve sh 


f z 
i h | 
N/ | 
f ù f 
Fs - a ~ : —_ 


Figure 9-15. This template is used to create lettering 
guidelines. 


AV W MN 
CCO0QD 
JSSUB PR 
14 Z 

2 ke) a 3B 


Figure 9-16. Suggested pen stokes for uppercase letters 
and numbers. 


Saving time with details 


Notice on Figure 9-18 the balcony rail spindles 
are not fully drawn except the first one. This proce- 
dure saves time during drafting and does not 
hinder production of the rail. Commonly used parts 
can be drawn once with contours as a detail 
drawing. Block in the space on the multiview and 
pictorial drawings where the part is located. 


Creating a bill of material 
On shop drawings, all components must be iden- 
tified. Parts can be named or given numbers. These 
parts are listed in a bill of materials (BOM) during or 
after the drawing is finished. A BOM assists you in 
ordering materials. Refer to Figure 9-13. It also 
provides a record in case a replacement part is neces- 
sary. The bill of materials contains the following: 
% Name and/or part number of all parts 
visible in the multiview, detail, or pictorial 
drawings. 
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Figure 9-17. Lettering. A—Templates are use to create 
consistent letters. B—Transfer letters are also used to 
create consistent letters. 


% Quantity. 

% Manufacturer of the part, including code or 
identification numbers. 

* Dimensions of the part. 

% Additional notes or comments. 


Listing standard stock 


Standard stock refers to quantities of materials 
and supplies as you buy them. For example, your bill 
of materials specifies a top, two sides, and five shelves 
for a bookcase to be made out of 1” x 10” (25 mm x 
254 mm) lumber. This lumber dealer sells in even 
lengths from 8’ to 16’ (2.44 m to 4.88 m). Determine 
the length of board and the number you need. 

Hardware is sold in standard stock quantities, 
such as each, pair, dozen, hundred, or pound. For 
example, drawer pulls and catches may be obtained 
individually or in boxes containing 10, 12, or 25 pulls. 
Hinges are sold in pairs and in boxes or cases of larger 
quantities. Nails are usually sold by the pound. 
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Figure 9-18. When drawing details of repeated objects, 


such as a balcony rail, draw one object completely. Block 
in the others. 


Typical 
spindle 
\(4 needed) 


a 


<— i 


Screws may be obtained individually, in display pack- 
ages of variable quantities, in boxes of 100, 1000, 5000, 
and up to 30,000 of some of the smaller sizes. Larger 
quantities generally reduce the unit cost. However, the 
extra quantity may become a storage problem. 

Standard container sizes exist for adhesives and 
finishing materials. These are found in pints, quarts, 
and gallons; or grams and liters. 


Summary 


Cabinetmakers who design as well as build 
products have to prepare working drawings. 
Computers and computer software are being 
utilized for cabinet design applications. In addition 
to design, computers are being used for performing 
automated drafting, reproducing and updating 
designs, parts lists and bill-of-material information, 
material optimization, estimating and job costing, 
part and product labeling, part machining, 
machinery linking, and appliance guide. 

Use the appropriate supplies to produce accu- 
rate work. Equipment includes a straightedge, 
drawing board, triangle, lead holder, paper, 
compass, scale, and templates. 

Working drawings contain information essen- 
tial in describing the product. Title blocks identify 
the product, scale, drafter, and other details. 
Multiview drawings show the layout of all parts of 
the design. Dimensions give measurements of each 
part. Detail drawings further explain intricate 
features of the design. 


The bill of materials lists the materials needed 
to produce the product. This table includes part 
name or number, quantity, dimensions, manufac- 
turer, and other important characteristics of the 
material. Many commonly used items may be 
stocked in quantity in the shop. Other components 
may be purchased. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The use of has eliminated much of the 
drudgery of manual drafting and cabinet and 
room design. 

2. In cabinetmaking, computers provide the 
ability to perform the task of : 

a. sketching and refining ideas 

b. compiling parts lists and bill-of-material 
information 

c. estimating and job costing 

d. All of the above. 

3. Pencils are composed of wood surrounding 

writing material made of _ 

a. charcoal 

b. graphite 

c. hardened clay and graphite 
d. lead 

4. Dividers have ___ 
compasses have ____. 

5. Templates are commonly used to 
a. determine the scale of the drawing. 

b. draw the title block. 

c. measure critical distances. 

d. draw symbols, letters, and numbers on the 
drawing. 

6. Clean plastic tools with 
a. an ammonia solution 
b. pen cleaning solution 
c. detergent and water 
d. isopropyl alcohol 

7. A(n) is used to remove dried ink from 
plastic tools. 

a. ammonia solution 

b. dry cloth 

c. pen cleaning solution 
d. isopropyl alcohol 

8. Explain the procedure for creating a multiview 
drawing. 

9. On a separate sheet of paper, sketch the place- 
ment of views for a multiview drawing. 

10. List the information typically included on a bill 
of materials. 
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Wood Characteristics 


Objectives 


After studying this chapter, you will be able to: 

* Describe the common growth pattern of all trees. 

# Explain the difference between hardwood and 
softwood cell structure. 

% Determine the moisture content and specific 
gravity of a particular wood. 

æ Describe the properties of wood. 


Important Terms 
average moisture lignin 
content oven-dry weight 
cambium phloem 
earlywood sapwood 
equilibrium moisture softwood 
content (EMC) tracheids 
hardwood wet weight 
heartwood xylem 
latewood 


Cabinetmakers who produce high-quality 
cabinetry understand wood characteristics. They are 
very careful about selecting, storing, handling, and 
processing wood to retain its desirable qualities. 
These qualities include natural beauty, strength, 
durability, elasticity, and easy maintenance. 

Because of its varying color and pattern, wood 
has natural beauty. (Cabinetmakers enhance 
this beauty through the shaping and finishing of 
wood products. 

The structural qualities of wood make it a desir- 
able building product. Pound for pound, some 
wood species are as strong as steel. Most will last 
for centuries with regular maintenance. If a wood 
product is marred, it can be resurfaced and 
refinished to restore the original beauty. 

Wood is an elastic material. It will bounce back to 
its original shape after being dented or bent. This 
property is applied in the construction industry 
where wood beams are used as floor joists. 


Tree Parts 


A tree is nature’s largest self-supporting plant. It 
obtains water and food through a complex system 
of roots, branches, and leaves. 

A tree is held upright and nourished by either a 
tap root or fibrous root system. See Figure 10-1. A 
tap root is one long tapered vertical root with small 
hairs. It extends deep into the ground. The fibrous 
root system consists of many roots and root hairs 
spread out close to the ground surface. Both 
systems absorb water and minerals. These are 
carried by the trunk to the crown where they are 
processed into food. 


Figure 10-1. Tree growth occurs in the roots, trunk, and 
crown. Each part serves a different purpose for the tree. 


The trunk extends up from the ground and 
supports the crown. The trunk transports the water 
and minerals to the crown through an internal 
pipeline of cells. The crown converts nutrients to 
food. This conversion is done by photosynthesis, 
which is the formation of carbohydrates (food) in 
the green tissues of plants exposed to light. The 
food is then carried to the various parts of the tree 
for nourishment and growth. 
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Tree growth depends on the addition of millions 
of cells annually. Their development extends the 
lengths of the branches and the roots. It also 
increases the diameter of the roots, trunk, and limbs 
during each growing season. Thus, a tree not only 
grows upward, but also downward and outward. 


Growth Characteristics 


A cross-section of a log reveals the layers of a 
tree. See Figure 10-2. These layer include bark, 
cambium, earlywood, latewood, annual rings, 
sapwood, heartwood, pith, and wood rays. 


Bark 


Bark is the outer layer of dead wood that 
protects the tree from weather, insects, and disease. 
Its texture and thickness range from smooth and 
thin to rough, corky, and thick, depending on the 
tree species. 


A Phloem or inner bark 
(Outside layer of cambium) 

B Xylem 

(Inside layer of cambium) 

Bark 

Sapwood 

Heartwood 

Pith 

Rays 

Earlywood layers 

Latewood layers 
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Figure 10-2. This cross-section of a tree shows the 
different layers associated with tree growth and func- 
tion. (Forest Products Laboratory) 


Cambium 


Cambium is the layer of cell production just 
beneath the bark. The phloem is the outer part of the 
cambium that generates new cells for the bark. It is 
often called the inner bark. Besides creating new 
bark, phloem carries food from the leaves to feed 
the branches, trunk, and roots. The xylem is the 
two-cell thick, inner layer of the cambium that 
creates new cells for tree growth. Cells developed 
by the xylem become sapwood, which carries water 
and nutrients to the leaves. 


Earlywood and latewood 


The cambium produces new cells at different 
rates, depending on the time of year. Earlywood, 
also called springwood, is where the cells develop 
quickly, are larger, lighter colored, and have thinner 
walls. This occurs in the spring when there is plenty 
of moisture. 

Latewood, also called summerwood, is where the 
cells are smaller, darker colored, and have thicker 
walls. This occurs when cells continue to be added 
during the summer when available moisture 
decreases. 


Annual rings 


Annual rings are the light and dark colored 
rings formed by the earlywood and latewood 
growth. The age of the tree can be estimated by 
counting the rings. A light ring and a dark ring is 
considered to be one growing season. More than 
one ring is possible in a given year. The tree might 
be affected by drought or insects during the 
growing season. This would cause temporary slow 
growth. When moisture is available and growth 
resumes, earlywood is again created. 

When the sawmill produces lumber, logs are 
cut through the annual rings. This forms a light and 
dark pattern called the grain. When cabinetmakers 
work with wood, the grain pattern is very important 
because it affects both strength and appearance. 


Sapwood and heartwood 


Each new annual ring becomes part of 
the sapwood. Sapwood is a thick section of young 
cells beneath the cambium. These cells carry water 
and nutrients to the leaves. As new growth occurs, 
older sapwood becomes inactive. It turns dark 
in color due to chemical change and concentrated 
gums, resins, tannins, and minerals. This dark 
colored, inactive section of the tree is called 
heartwood. 


Pith 

The pith is a thin, round, spongy core at the center 
of the tree. The pith is where the young tree began to 
grow. Nearly all branches grow from the pith. 


Wood rays 


Wood rays carry water and nutrients outward 
from the center of the tree. Rays are several cells 
high, several cells wide, and extend horizontally to 
the outer part of the tree. 


Tree Identification 


Trees are classified as either deciduous or conif- 
erous. Deciduous trees are broad-leaved trees that 
usually drop their leaves in the fall. Oaks, ashes, 
birches, and maples are examples of deciduous trees. 
Wood from deciduous trees is called hardwood. 

Coniferous trees have needles or very small 
scale-like leaves that remain green throughout the 
year. They are commonly referred to as evergreens. 
The word conifer means cone bearing, which is 
another identifying characteristic of evergreens. 
Pines, spruces, and firs are examples of coniferous 
trees. Wood from conifers is called softwood. 


Wood Classification 


The terms hardwood and softwood classify trees 
according to their characteristics. It does not mean 
that all deciduous trees are harder than conifers, nor 
that all conifers are softer than deciduous trees. They 
are named because the cell structure of hardwood 
and softwood trees have noticeable differences. 


Wood cell structure 


There are about three million cells per cubic inch 
(16 cm?) of wood. Enlarged sections of a softwood 
(white pine) and a hardwood (American tulip) 
show the difference in cell structure. In examining 
cell structure, there are three viewing angles noted. 
See Figure 10-3. 

% Cross-sectional face. Seen when you cut 
across the annual rings. An example is the 
top of a stump. 

* Radial face. Seen when the tree is cut 
through the center. This cut is nearly perpen- 
dicular to the growth rings. 

% Tangential face. Seen by slicing an edge off the 
section of trunk. The surface of the cut is 
tangent to the annual rings. On a larger section 
of log the annual rings appear as arrows. Each 
corresponds to a new layer or growth. 


Chapter 10 Wood Characteristics 109 


Cross-sectional face 


Radial face 


Tangential face 


Figure 10-3. The three faces of wood. Cutting across each 
face produces a different grain pattern and different 
strength. (Forest Products Laboratory) 


Softwood cell structure 


Softwood cells are composed of vertical early- 
wood and latewood cells called tracheids, horizontal 
rays, resin ducts, pits, and lignin. See Figure 10-4. 


Tracheids 


Tracheids are vertical cells that are about 
1/8” (3 mm) long with pointed ends. They develop 
in fairly uniform rows and make up about 90% of 
the tree’s cells. Liquids transported from the roots to 
the crown pass through tracheids. 


Horizontal rays 


Horizontal rays carry nutrients to outer 
portions of the tree. There are wood rays and 
fusiform rays. Wood rays are one cell wide and 
transport sap across the radial face. Fusiform rays 
are several cells wide and are noted by horizontal 
resin ducts imbedded in the ray. 


Resin ducts 


Horizontal and vertical resin ducts are formed 
when a space between cells expands. The ducts fill 
with sticky resin which is released by cells 
surrounding the duct. 


Pits 

Pits are the passageways among tracheids and 
rays. They allow solutions to be passed from cell to 
cell. Border pits are between two tracheids and 
have a ring around them. Simple pits are between 
rays and tracheids and do not have a ring. 
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Softwood Cell Structure 


1. Cross-sectional face 7. Wood ray 

2. Radial face 8. Fusiform ray 

3. Tangential face 9. Vertical resin duct 
4. Annual ring 10. Horizontal resin duct 
5. Earlywood 11. Bordered pit 

6. Latewood 12. Simple pit 


Figure 10-4. Cell structure of a softwood. Note how rays 
extend across the radial face and cell length is in the longi- 
tudinal direction. Also note the fusiform rays and resin 
ducts which are not found on the hardwoods. (Forest 
Products Laboratory) 


Lignin 
Lignin is the substance that holds cells together. 
It is an adhesive resin. Lignin is dissolved during 


the papermaking process to separate the individual 
fibers (cells). 


Hardwood cell structure 


Hardwood cells are similar to softwood cells, 
but they also have their differences. Hardwood cells 
also are composed of vertical earlywood and late- 
wood cells and wood rays. However, additional 
cells can be seen, including parenchyma cells and 
vessels. See Figure 10-5. 


Fibers 


Fibers are the vertical cells of hardwoods. They 
are about half as long as tracheids and more 
rounded on the ends. They make up about 50% of 
the volume of a hardwood tree. 


Hardwood Cell Structure 


1. Cross-sectional face 6. Latewood 

2. Radial face 7. Wood ray 

3. Tangential face 8. Vessel 

4. Annual ring 9. Sieve plate 

5. Earlywood 10. Parenchyma cells 


Figure 10-5. Cell structure of a hardwood. Note how 
large open vessels replace the tracheids of softwood. 
(Forest Products Laboratory) 


Wood rays 


Wood rays are the horizontal food and liquid 
passages. They are similar to softwood wood rays, 
but do not contain ducts as do fusiform rays. 


Parenchyma cells 


Parenchyma cells are smaller than normal fibers 
and rays. They are used for additional food storage. 


Vessels 


Vessels are elongated cells serving as the main 
passage for liquid moving from the roots to the 
crown. They are joined end to end, and separated by 
grill-like sieve plates. The size and length of vessels 
look like pores (openings) in finished lumber. This is 
why hardwoods are referred to as porous. 


Diffuse- and ring-porous hardwoods 


Hardwoods are classified as diffuse-porous and 
ring-porous. The hardwood shown in Figure 10-6A 
is a Bigtooth Aspen, which is a diffuse-porous hard- 
wood. It has vessels that are about the same size in 


earlywood and latewood. Wood with this structure 
is called diffuse-porous because the vessels are 
diffused (scattered) throughout the annual ring. 
Other hardwoods are called ring-porous, such 
as the white oak shown in Figure 10-6B. The vessels 
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Figure 10-6. A—There is little difference between the size 
of earlywood and latewood cells in diffuse-porous hard- 
wood. B—Cell size is clearly different in ring-porous 
hardwood. (Forest Products Laboratory) 
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in earlywood are considerably larger than those 
produced in latewood. The arrangement of large to 
small vessels forms rings that coincide with the 
annual rings. 


Properties of Wood 


Both hardwood and softwood trees have varia- 
tions in characteristics, which are used to describe 
the properties of the wood species. These character- 
istics are color, weight, density, moisture content, 
and specific gravity. 

Choose the wood with physical properties that 
comply with your design. Some aspects might be 
more important than others. The value you give these 
properties, or any other wood features, helps deter- 
mine the wood you select. These properties include 
appearance, moisture content, shrinkage, weight, 
working qualities, and mechanical properties. 


Appearance 


The appearance of the wood determines the 
decorative effect of your product. Appearance 
includes color, grain pattern, surface texture, and 
natural defects. 


Color 


Wood is primarily brown in color. It might 
range from a light tan to a dark, reddish brown. See 
Figure 10-7. Most color comes from chemical 
pigments and minerals in the cells. The darkest 
colors are found in the heartwood where these 
materials are concentrated. 


Figure 10-7. The natural wood colors, textures, and 
patterns create a personality for the room that compli- 
ments the home. (Western Wood Products Assoc.) 
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The difference between sapwood and heart- 
wood colors is dramatic. Some cabinetmakers 
choose only heartwood. or softwood to eliminate 
this contrast. Others like this contrast and choose 
lumber that is cut across both. 

Another color change occurs after wood is cut. 
The chemicals in the cells combine with oxygen in a 
process called oxidation. This causes the wood to 
darken. On the other hand, exposure to the sun 
causes the wood pigments to lighten. 

Cabinetmakers frequently color wood with 
stain or oil. This helps to achieve a desired color or 
to enhance the grain pattern. Wood also can be 
bleached to remove color. 


Grain pattern 


The pattern of lines visible in sawn lumber is 
formed by the annual rings. It is called grain. The 
grain pattern forms a shape according to the cutting 
method. Generally, wood cut tangent to the annual 
rings has a V effect. Refer to tangential face in 
Figure 10-8A. Wood cut perpendicular to the 
annual rings will have straight grain. Refer to radial 
face in Figure 10-8B. These cutting methods will be 
discussed in Chapter 11. 


Surface texture 


The texture of cut lumber is determined by the 
cell structure of the wood. Large, open cells or pores 


Radial Cut 
B 


Figure 10-8. A—Tangential cut shows different layers of 
growth which look like V lines. B—Radial cut is perpen- 
dicular to annual rings producing straight lines. 


in some woods, like ring-porous hardwoods, look 
like small pits in surfaced lumber. These woods are 
considered open grain. Even after finishing, these 
pits can be seen. You can smooth the texture by 
filling pores with wood filler. Woods with smaller 
pores are called closed grain. They do not require 
filler to achieve a smooth surface. 


Moisture content 


Moisture content (MC) describes the amount of 
water in the wood cells. It is the most significant phys- 
ical property of wood for cabinetmaking. It is a 
percent of the oven-dry weight of a wood sample. The 
oven-dry weight is obtained by removing most mois- 
ture by air or kiln drying. These processes, referred to 
as seasoning, are discussed in the next chapter. The 
final MC level may vary from 5% for hardwoods and 
up to 20% for construction grade softwoods. 


Testing moisture content 


Moisture content can be tested quickly with a 
moisture meter. See Figure 10-9. You can test MC 
levels in a sample of fresh wood without a moisture 
meter. First weigh a sample of green wood (freshly 
cut lumber). The initial weight of the sample is called 
the wet weight. Then, place the sample in an oven at 
214°F to 221°F. (101°C to 105°C). When the sample 
stops losing weight, you weigh it again. The sample’s 
weight at this time is the oven-dry weight. This 
drying process may take from 12 hours to 48 hours. 
The following formula and procedure is used to 
calculate the MC using the two measured weights: 


MC(%) = WW = DW x 100 
DW 


Figure 10-9. Moisture content of wood can be deter- 
mined by a moisture meter. Insert probes in the wood to 
obtain a reading. (Western Wood Products Assoc.) 


1. Subtract the final oven-dry weight (DW) from 
the wet weight (WW). 

2. Divide the answer by the oven-dry weight (DW). 

3. Multiply the quotient by 100 to get the MC 
percentage. 


Removing water 


The water in green wood is located in both the 
cell cavity and cell walls. Water in the cell cavity it is 
known as free water. Water in the cell walls is known 
as bound water. As the wood dries, the free water is 
removed first. When the free water has evaporated, 
the wood is at its fiber saturation point. The MC is 
25% to 30% depending on the wood species. 

Drying beyond. the fiber saturation point 
removes bound water. The cell walls begin to 
shrivel and harden. The piece of wood shrinks and 
distorts. The amount of drying necessary depends 
on the equilibrium moisture content. 


Equilibrium moisture content 


The equilibrium moisture content (EMC), or 
average moisture content, is a moisture percentage 
of interior woodwork. When processing any wood, 
its moisture level should be at the EMC. 

The EMC percentage depends on the 
geographic part of the country. It is approximately 
18% of the average relative humidity of a region 
when the temperature is 72°F (22°C). The EMC 
represents the moisture content that the air will give 
or remove from the wood. For example, if the 
average relative humidity of your region is 49%, the 
EMC is approximately 9%. The moisture level of 
your wood should have this same percentage. If the 
MC of your wood cabinet is 6%, your cabinet will 
take on moisture from the air. The wood might 
swell and warp. If the moisture of your cabinet is 
12%, the wood loses moisture to the air. This would 
cause it to shrink and crack the joints. 

The EMC remains fairly stable, changing only 
slightly with the seasons. These changes affect the 
surface cells of wood. 

The critical time to maintain the wood’s mois- 
ture content, with the EMC is during production, 
before the finish is applied. The finish will limit the 
amount of moisture absorbed or lost. To assure that 
your wood is the same moisture content as the EMC, 
store it awhile. It is advisable to buy the wood at a 
lower moisture content. During storage, it absorbs 
moisture from the air to attain the EMC percentage. 

The results of processing wood not at the 
EMC level is most apparent in wood joints. See 
a 10-10. If the wood takes on moisture, the 
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Wood at 8% 
When Glued 


Wood at 14% 


Figure 10-10. Changes in moisture content have harsh 
effects on wood joints. (Forest Products Laboratory) 


joint will tighten. If it loses moisture content, the 
joint will loosen. 

The equilibrium moisture content for most of 
the United States is 8%. It is lowest in the south- 
western states at 6%. Along the southeast and 
southwest coasts, and gulf states it may be 11%. 

The moisture content of dried lumber ranges 
from 6% to 13%. It can be several percentage points 
higher when the lumber is used and stored outside. 
Be careful of using construction grade lumber, 
because the moisture content is often as high as 20%. 


Shrinkage 


Wood shrinks when the moisture level is below 
the fiber saturation point (25% to 30% percent mois- 
ture). The wood cells begin to shrivel. The wood 
will shrink in size 1/30” (0.8 mm) for every 
percentage point of moisture lost. The exact amount 
of shrinkage of a sample can be calculated using the 
following formula: 


Shrinkage (%) = 


Wet Dimension — Dry Dimension x 100 
Wet Dimension 
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te of shrinkage 


Wood shrinks at different rates in different 
directions. See Figure 10-11. This is mainly due to 
the high amount of earlywood compared to late- 
wood. Shrinkage is greatest in the tangential direc- 
tion. The annual rings attempt to straighten out. 
Tangential shrinkage is 4% to 12% in hardwood and 

% to 8% in softwood. Radial shrinkage is about 
half as much. Longitudinal (length) shrinkage is 
insignificant, usually less than 0.3%. 

Lumber cut from sapwood shrinks more than 
heartwood because of its high-moisture content. 
The method of cutting also affects the rate of 
shrinkage. Plain-sawed lumber shrinks twice as 
much across the face of the board than does quarter- 
sawed lumber. 


Weight 

Weight can influence the decision to use a given 
species of wood. Lighter wood should be used if the 
furniture will be move frequently. Weight is 
controlled by the following three factors: 

* Moisture content 

% Density 

X Stored minerals and other materials 

All of these factors vary. However, the weight of 
stored minerals is minimal and the moisture 
content is relatively stable. The primary factor for 
weight is the density of the wood. 


Density 


Density describes weight per unit of volume. 
For example, obtain samples of different wood 
species. Cut them to the same size. Be sure that they 
have the same moisture content, then weigh them. 
The heavier pieces are more dense than the lighter 


Figure 10-11. Shrinkage occurs in all directions. Note 
severe warp of tangentially-cut piece. (Forest Products 
Laboratory) 


ones. Most species weigh between 20 lb and 45 Ib 
per cubic foot. 

The standard measure of density is specific 
gravity (SG). This unit compares the weight of a 
volume of any substance with an equal volume of 
water at 4°C. The volume of water has a constant of 
1 SG. For example, the SG of ash is .50; thus, a cubic 
foot of ash weighs .50 (one-half) as much as a cubic 
foot of water. ; 

Wood is lighter than water. This is because of air 
inside dried wood cells. However, the cell wall 
material actually is heavier, or more dense, than 
water. If the cell structure is smaller, it will have 
heavier cell walls. There will also be less trapped air. 
Thus the specific gravity will be higher. Besides 
being heavy, a high specific gravity usually means 
the wood is strong. Lighter woods have larger, thin- 
walled cells. 

There is a quick way to determine specific 
gravity of a wood. Weigh an oven-dry sample. 
Obtain a container with water in it. Mark the 
water level in the container. Then, submerge the 
sample in the container of water. Mark it again 
with the sample submerged. Determine the rise 
in water to calculate the volume of water displaced 
by the wood. Calculate the weight of the amount 
of water displaced. A cubic foot of water weighs 
62.4 lbs. The formula to compute specific gravity is 
as follows: 


SG Oven Dry Weight 
Weight of Displaced Volume of Water 


If you know a wood species’ specific gravity 
(found on a chart), you can estimate the final weight 
of the product. For example, you are going 
to build a cabinet out of white oak that has a specific 
gravity of .56. The project requires six pieces, 
12” wide, 96” long, and 1” thick. There are 1728 
cubic inches (cu. in.) in a cubic foot. To calculate 
the weight of the project, first calculate the 
number of cubic feet of wood needed using the 
following formula: 


cu. ft. = Pieces x Width x Length x Thickness 


1728 
Therefore, 
cu. ft. =6 x 12 x 96 x1 
1728 
cu. ft. = 6912 
1728 
cui, =4 


Now calculate the weight of a cubic foot of 
white oak as follows: 


Weight of a Cubic Foot of White Oak = 
SG of Oak x Weight of a Cubic Foot of Water 


Therefore, 
Weight of a Cubic Foot of White Oak = .56 x 62.4 


Weight of a Cubic Foot of White Oak = 34.94 Ib 


The final weight of the project is then calculated 
as follows: 


Final Weight = Number of Cubic Feet of Wood x 
Weight per Cubic Foot of Wood 


Therefore, 
Final Weight = 4 x 34.94 


Final Weight = 139.76 Ib (approximately) 


The final weight is approximate because hard- 
ware, finishing products, and other materials add 
additional weight. 

Specific gravity varies among species of wood. 
Each species has a slightly different cell size and 
structure. The more condensed the cell structure, 
the higher the specific gravity. 


Working qualities 


Working qualities describe how a wood will act 
during processing. Will it splinter? Will it dull tools? 
How easily can it be sanded smooth? These quali- 
ties vary according to the specific gravity. Wood 
with low specific gravity is easier to process. Woods 
with high specific gravity tend to dull tools faster. 
Other factors of working qualities include dulling 
effects, reaction wood, and cell structure. 


Dulling effect 


The dulling effect is how the density of wood 
and stored minerals dull the tool. It varies between 
woods with different specific gravities. It is 
also different among the same species due to 
mineral deposits. During growth, a tree is 
constantly extracting water and minerals from the 
ground. One of these minerals is silica, similar to 
tiny sand particles. Large deposits of silica wear 
tools quicker. 


Reaction wood 


As a tree grows, it develops wood with distinc- 
tive properties called reaction wood. Reaction 
wood is divided into compression wood and 
tension wood. Compression wood is found on the 
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underside of limbs and leaning trunks. Tension 
wood is found on the upper side of limbs and 
leaning trunks. 

Reaction wood tends to expand and twist as it is 
cut. See Figure 10-12. This causes two problems. 
The first problem is that the surface of reaction 
wood might feel rough after planing. A smooth 
finish may be hard to achieve. This occurs more 
often in low specific gravity (lighter weight) wood. 

The second problem of reaction wood is it may 
pinch the blade during sawing. Sawing relieves 
internal stress. Reactions to stress relief cannot be 
predicted. The wood might twist and close the kerf 
on the blade. This is a serious hazard because the 
wood could be thrown toward you. 


Figure 10-12. The distortion of reaction wood during 
cutting can be dramatic. (Forest Products Laboratory) 


Cell structure 


The size and bond of cells varies for different 
wood species. Woods with small, tightly bonded 
cell structure (usually having high specific gravity) 
tend to chip and tear. The bond is produced by 
overlapping fibers held together with the tree’s 
lignin. Chipping can be reduced somewhat by using 
extremely sharp tools. 


Mechanical properties 


The mechanical properties of wood include 
strength and elasticity. These are partially affected 
by the moisture content in the wood. Remember, an 
increase in moisture content decreases strength and 
increases elasticity. 


Strength 


A number of properties affect strength. One is the 
anisotropic nature of wood, which means it is not 
equally strong in every direction. Wood’s greatest 
strength is with the grain (longitudinal), not across the 
grain (tangential or radial). Long boards, such as 
shelves, should have the grain in lengthwise direction. 

The specific gravity is also another strength 
factor. Generally, denser woods are stronger. 
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Elasticity 

Elasticity is the capability for the wood to 
spring back after being dented or bent. Not all 
woods allow for bending without damaging the cell 
structure. Moisture permits wood to be bent into a 
permanent position. Wood is like a sponge. When 
wood is moistened, it expands and becomes flex- 
ible. Remove the water and it shrinks and becomes 
rigid. 

Moisture can expand the wood to remove dents. 
For example, suppose you dented a piece while 
processing it. You can remove the dent with a wet 
cloth and iron. Place the wet cloth over the dent and 
gently rub with a warm iron. The moisture will enter 
the cells and expand them to their original position. 

Moisture also assists bending wood pieces, such 
as chair backs. Soak the piece until it becomes 
supple. Then, place it in a form and clamp it. When 
dry, the wood will retain the new shape. 


Summary 


Wood has a natural beauty that makes it desir- 
able for cabinetmaking and interior design. Wood 
also has structural qualities that meet the needs of 
construction. 

Wood from deciduous trees is hardwood. Wood 
from conifer trees is softwood. This does not refer to 
the actual density or weight of the wood. 

Growth in a tree occurs in the cambium. The 
cambium produces both bark cells and cells that 
carry nutrients to the tree. Growth in springtime is 
earlywood; growth in summer is latewood. Each 
growing season produces an annual ring. 

The physical properties of wood include color, 
grain pattern, and surface defects. Most of these 
qualities are not seen until the tree has been cut into 
lumber. 

The moisture content of wood has a significant 
effect on it. When the moisture content goes below 
fiber saturation point the wood begins to shrink. 
Shrinkage in lumber varies according to the section of 
the tree and how it was cut. The critical time to 
maintain an even moisture content is during 
processing. 

Working qualities include dulling effect, reac- 
tion wood, and the density. The density of a wood 
describes weight per unit of volume. The more 
dense a wood is, the heavier and stronger it will 
be. Woods laden with minerals (dense woods), 
tension woods, and compression woods are harder 
to work. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Diagram the structure of tap and fibrous root 
systems. 
2. The outer part of the cambium called the 
generates new cells for the bark. 
3. The light and dark colored areas formed by the 
earlywood and latewood growth are the 
4. The leaves of a deciduous tree will drop 
a. in the fall 
b. in the spring 
c. not at all. They remain green all year. 
d. only during drought 
5. The difference between hardweea and soft- 
woods is 
a. hardwoods are harder than softwoods 
b. softwoods are harder than hardwoods 
c. softwoods dent easier than hardwoods 
d. hardwood has more cells per inch 
6. Describe the layers seen in a cross-section of 
a tree; 
7. The three terms that identify faces of wood are 
; , and , 
8. List five physical characteristics of wood. 
9. Both oxidation of wood cells and springwood 
becoming inactive cause the wood to 
10. What is the difference between free water and 
bound water in a wood cell? 
11. What happens when free water is removed 
from a piece of wood? 
12. What happens when bound water is removed 
from a piece of wood? 
13. Construction grade lumber in not adequate for 
cabinetmaking because of its high 
14. The direction wood shrinks is 
a. mostly longitudinal direction 
b. mostly in the radial direction 
c. mostly in the tangential direction 
d. equal in all directions 
15. Sketch the four different samples of shrinkage. 
16. Specific gravity is a measure of 
17. is caused by compression and tension in 
the tree as it grows. It does cause problems in 
working wood. 
18. What is the difference between open grain and 
closed grain wood species? 
19. Two mechanical properties of wood are 
and 
20. What is the method of removing dents in wood? 
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Objectives 


a studying this chapter, you will be able to: 
æ Explain the sequence of steps used to convert 
trees to usable lumber. 

æ% Describe the three methods of sawing. 

æ Explain hardwood and softwood grading 
practices. 

X Order lumber and millwork. 

% Identify various lumber defects. 


Important Terms 

air drying lumber defect 
board foot molding 

board lumber plain sawing 
button plug 
dimension lumber quarter sawing 
dowel rift sawing 
finial sectional felling 
finish lumber spindle 
harvesting systematic felling 
kiln drying yard lumber 


Wood is a worldwide resource for cabinet- 
making and construction materials. Wood is a source 
for lumber, millwork, and manufactured wood prod- 
ucts. Lumber is purchased in nominal size boards (1 
x 3, 2 x 4, etc.) for softwood construction or random 
widths and lengths (RWL), which is for hardwoods 
used for cabinetmaking. Millwork includes manufac- 
tured dowels, moldings, and decorative wood 
pieces. Manufactured wood products include 
plywood, particleboard, and fiberboard. 

All wood species are brought to market as lumber 
through a sequence of steps. These include harvesting, 
sawing, drying, and grading. Individuals or industries 
then order lumber and millwork to meet their needs. 


Harvesting 

Lumber begins its journey to you as a mature 
tree being harvested. Logging industries select and 
fell (cut) trees for market by sectional felling and 
systematic felling. 


Sectional felling 


Sectional felling is when large sections of a 
forest are cut at one time with heavy machinery. See 
Figure 11-1. Clearing large portions of a forest is less 
expensive than cutting individual trees. Sectional 
felling occurs most often in softwood harvesting. 
These trees grow faster and mature quicker than 
hardwoods. The cleared sections are replanted and 
will reach maturity within a person’s lifetime. 
Seedlings are grown at tree farms and later trans- 
ported to planned forests. See Figure 11-2. 
Replenishing wood resources is directed under the 
American Tree Farm System. This system assures 
wood will remain a renewable resource. 


Figure 11-1. After felling, a log loader is used to stack the 
lumber. (Western Wood Products Assoc.) 


Systematic felling 


Systematic felling is when trees are singled out 
for harvesting. They may be selected because wood 
of that specie is needed. They may also be cut 
because they are diseased or infested with insects. 
Removal of these trees will allow those nearby to 
grow quicker and healthier. 

Trees marked for systematic felling are notched 
and cut with a saw. The trees are cut near the ground. 
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Selective removal of smaller trees is done by 
hydraulic machines which both cut and transfer the 
tree. Single trees are difficult and more costly to 
harvest. Nearby small trees may be destroyed in the 
process. Large scale replanting is impossible. 

Once the trees are felled, small branches are 
trimmed from the main trunk. The trunk is cut into 
logs suitable for transporting. This process is called 
bucking. Logs are then transported to the sawmill 
by truck or railroad cars. 

Most lumber mills are located within short 
distances from harvestable forests. They are also 
located near a body of water. See Figure 11-3. Logs 
can be stored in the water until sawing. Water 
prevents insect damage and end checking due to 
premature drying. Denser species which might not 
float are stacked and sprayed with water. 


Sawing 

At the lumber mill, logs are loaded onto a jack 
ladder and transported to a preparation area. There, 
they are washed and sometimes debarked in prepa- 
ration for sawing. See Figure 11-4. Each log is 
placed on a carriage that moves it through a large 
band saw or circular saw. See Figure 11-5. The saw 


es dN Rt E 
Figure 11-2. New seedlings are replanted after sectional 
felling of softwood forests. (APA, The Engineered Wood 
Association) 


creates rough-edged planks. The angle at which the 
saw cuts through the log determines the grain 
pattern, amount of shrinkage during seasoning, and 
cost of the lumber. 

Lumber is sawed by the three methods of plain 
sawing, quarter sawing, and rift sawing. Because of 
increased handling time, quarter-sawn and rift- 
sawn lumber are more costly than plain sawn 
lumber. Once the log is quartered for quarter-sawn 
and rift-sawn lumber, each piece must be loaded 
onto the carriage and positioned for sawing. In 
plain sawing, the log only needs to be rotated. 


Plain sawing 

Plain sawing cuts are made tangent to the 
annual rings. It is the most common method of 
sawing. See Figure 11-6A. Softwood cut by this 
method is called flat-grained; hardwood lumber is 
called plain-sawed. 
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Figure 11-3. Water may be used for transporting and 
storing logs. (Western Wood Products Assoc.) 


E 


Figure 11-4. Bark is removed before sawing. It will be used 
to make other products. (Southern Forest Products Assoc.) 


Plain sawing is less costly and wasteful than any 
other method. The average width of the plank is 
greater. More nominal or RWL lumber can_be 
produced per log. The wood is also easier to kiln dry. 

Plain-sawed lumber is most likely to be lower 
quality and is apt to warp. Annual rings attempt to 
straighten during drying. Plain-sawed lumber also 
tends to check and split more than lumber sawn by 
quarter and rift methods. Knots often appear round, 
caused by saw cuts across branches. 

The grain pattern appears as multiple V-shapes, 
because the saw is cutting through successive layers 
of growth. Each V-shape represents the earlywood 
and latewood of a single growing season. 


Quarter sawing 

Quarter sawing is cutting logs into four sections 
called quarters. Each quarter is then sawn at a angle 
between 65° and 90° to the annual rings. See 
Figure 11-6B. The grain pattern, for the most part 
will be straight lines. Cuts farthest from the center 
of the log will produce the most figured grain. Cuts 
near the center are perpendicular to the annual 
rings and will produce straight grain. 

Quarter-sawed lumber twists and cups less than 
plain-sawed lumber. There are fewer checks and 
splits because cuts are parallel with wood rays. The 
rays appear as flakes running along the length of 
the board. 


Figure 11-5. Logs are mounted on a carriage to be sawn. 
The carriage is moving the log along a band saw. 
(Western Wood Products Assoc.) 


Chapter Il Lumber and Millwork [19 


pao. r, e 
f tt COMINGS 
J ` s: 


Rift sawing also is cutting logs into quarters, 
but the quarters are sawn at approximately a 45° 
angle to the annual rings. See Figure 11-6C. The 
advantages gained by rift sawing over plain sawing 
are the same as those gained by quarter sawing. 
However, the straight grain pattern runs lengthwise 
and is very thin and decorative. Wood rays are 
apparent, as in quarter sawn, but are much longer. 


Pe ° 
Ripping 


Once the logs are sawn, the flitches (longitu- 
dinal section of log) are ripped to width and 
crosscut to length. See Figure 11-7. Each cut must be 


Wood rays 
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Figure 11-6. Each method of sawing produces different 
appearance and structural qualities. (Georgia-Pacific Corp.) 


Figure 11-7. Flitches are ripped manually to maximize 
width. (Forest Products Laboratory) 
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determined by the sawyer to achieve the longest 
and widest possible board. The boards will have 
random lengths and widths. 


Saw, dry, and rip process 


Using newer sawing techniques such as the 
saw, dry, and rip (SDR) process, flitches are ripped 
after drying. The SDR approach is used to make 
structural grade lumber from low- to medium- 
density hardwoods. Using SDR and controlled 
drying, both warp and internal stress levels of the 
wood are reduced. 


Drying 
After sawing, lumber must be dried to reduce 
the moisture content. The drying process is called 


seasoning. Wood is seasoned either by air drying or 
by kiln drying. 


Air drying 

Air drying (AD) requires that boards are stacked 
(separated by wood strips) and stacked for free air 
movement. Drying is done either outdoors or in a 
shelter. See Figure 11-8. When dried outdoors, the 
top of the stack is covered to prevent rainwater 
from entering the wood. 

Beware of air-dried lumber. Even after years of 
sheltered protection, the moisture content may 
remain at 15% to 19%. Remember, cabinetmaking 
lumber should have from 6% to 7% moisture 
content. Always meter the stock when it is received. 


Kiln drying 

Kiln drying (KD) uses large ovens, called kilns, 
to reduce the moisture content of the lumber. Like 
air drying, the lumber is stacked and air is circu- 
lated through the lumber. See Figure 11-9. The 
temperature and humidity of the air are controlled 
to promote gradual, even drying. Steam is added at 
first to increase humidity. This prevents sudden 
surface drying that would cause checks and splits. 
The humidity is then reduced and the temperature 
gradually increased to a constant level until drying 
is complete. The time required to complete this 
process depends on the type of wood, efficiency of 
the kiln, and amount of wood to be seasoned. Most 
kiln drying is complete within 24 hours. 

For many commercial purposes, lumber is air 
dried and then kiln dried. Air drying removes the 
free water to reach the fiber saturation point. No 
shrinkage occurs at this point. Controlled kiln 
drying then removes the bound water. During this 
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Figure 11-8. Reducing moisture content by air drying 
requires many days. (Hoge Lumber Co., Hoadley, Western 
Wood Products Assoc.) 


time the lumber shrinks. For construction grade 
lumber, the moisture content is reduced to about 
19%. For cabinetmaking lumber, the content is 
reduced to 5% to 10%. This lumber is stamped PKD 
(partially kiln-dried). 


Identifying Lumber Defects 


Lumber defects detract from the appearance and 
workability of the wood. The Wood Handbook, 
published by the Forest Products Laboratory, 
contains information about the formation and nature 
of defects. Cabinetmakers need to know how defects 
affect both the aesthetic and structural properties of 
the wood. The three categories of defects are natural 
defects, defects caused by improper seasoning or 
storage, and defects caused by machining. 


Natural defects 


Wood contains various natural defects. Most are 
not seen until the wood has been cut and seasoned. 
Some affect the strength of the wood, while others 
make the appearance unique and desirable. Defects 
include knots, pitch pockets, bark pockets, and peck. 
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Figure 11-9. Kiln drying. Lumber is transported into kiln on rails and dried using circulating, heated air. (Western Wood 
Products Assoc., and Harvey Engineering and Manufacturing Corp.) 
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Knots are encountered by sawing across part of 
a log which had a branch. Branches grow from the 
pith across the trunk or stem. During growth, the 
tree stem forms around the branch. Although the 
knot itself is as strong as the wood, the grain pattern 
surrounding it weakens the lumber. The wood 
dries, shrinks, and may split. Wood fibers can sepa- 
rate and cause loose knots. 

There are different shapes and types of knots. 
See Figure 11-10. Round knots called branch knots, 
are found in wood that was cut tangential to the 
annual rings. The cut gives a cross-section view of 
the branch. Spike knots are found in wood cut radi- 
cally. The saw splits the branch through the center. 
Oval knots are found when the wood was cut at an 
angle to the branch. 

Knots are further described as intergrown or 
encased. As long as a branch is alive, there is contin- 
uous growth at the intersection of the limb and 
trunk. Knots cut from live branches are called inter- 
grown. They retain their contact with the 
surrounding wood and are called tight knots. If a 
branch dies, additional growth on the trunk will 
surround the branch. Knots cut from this area are 
encased by surrounding growth. They often become 
loose knots when they lose contact with the wood 
surrounding them. 

A checked knot contains a split in the knot caused 
by seasoning. A knot hole results from a loose, 
encased knot that has been knocked out during 
seasoning or by rough handling or machining. 


Intergrown Knot 


Spike Knot 


Pitch pocket 

Pitch pockets are openings in the wood that 
contain solid or liquid resins, called pitch. See 
Figure 11-11. The pocket is formed by resin ducts. 
Pitch pockets are found in various softwoods, such 
as pine, spruce, and fir. 
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Figure 11-11. Pitch pockets include hardened resins. 
(Western Wood Products Assoc.) 


Bark pocket 

Bark pockets contain bark material that was 
enclosed during growth. See Figure 11-12. This 
barky section is undetected until the log is sawed. 
These sections are very weak and unattractive. 
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Figure 11-12. Bark pockets are formed when bark cells are 
enclosed during growth. (Western Wood Products Assoc.) 
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Figure 11-10. Knot defects come in all shapes and sizes. Intergrown knots are more stable than encased knots. (Western 


Wood Products Assoc.) 


Other natural defects 


Heartrot, peck, and grub holes are other natural 
defects. Heartrot is a form of decay that occurs while 
the tree is still alive. Certain decay fungi attack the 
heartwood (rarely the sapwood), but cease after the 
tree has been cut. The cypress family is especially 
susceptible. Fungi attacking bald cypress cause 
brown pockets called peck. See Figure 11-13. Those 
attacking Douglas fir cause white pockets. 

Grub holes are voids in the wood left by insects. 
The insects burrowed through the wood while the 
tree was alive. Residue from the insect may also be 
found in the holes. 


Figure 11-13. Peck is caused by fungus. Grub holes are 
caused by insects. (Western Wood Products Assoc.) 


Defects caused by improper seasoning 
or storage 

Various lumber defects are cased by improper 
seasoning and the resulting shrinkage. These 
include warp, splits, checks, shakes, honeycomb, 
blue stain, decay, and insect damage. 


Warp 


Warp is the curving of the wood either on the 
face, edge, or length of the board. The five types of 
warp are bow, crook, twist, kink, and cup. See 
Figure 11-14. A bow is a curve lengthwise along the 
face of the board from end to end. A crook is curve 
along the edge of a board from end to end. A twist 
is a corkscrew effect. A kink is a deviation along 
_ the board caused by a knot or irregular grain 
pattern. A cup is a curve across the face of the board 
from edge to edge. 
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Figure 11-14. Warp is the result of uneven shrinkage. 
(Forest Products Laboratory) 


Various types of warp occur during seasoning. 
Most are caused by the shrinkage of the wood cells. 
Internal stress in the wood is another cause of 
warping. Constant pressure from weight of a limb or 
leaning trunk causes reaction wood. The growth rings 
are compressed or spread apart. Natural irregularities 
during growth can also cause eccentric annual rings. 

Warp also occurs as a result of improper storage. 
As different surfaces are exposed to moisture, the 
grain (wood cells) expands. Warp caused by 
improper storage can be minimized by stacking the 
lumber neatly and maintaining the average moisture 
content of the room. Wood is best stacked flat with 
ample sticking to prevent bowing. The weight of the 
wood minimizes cupping. If the wood must be 
stored outdoors, put it on a level foundation above 
the ground. Also cover it with tarpaulins or plastic. 

The frequency and severity of warped stock in a 
given quantity of lumber is related to the wood 
species. See Figure 11-15. The grain patterns of 
some wood are more apt to cause warp than others. 


Checks and splits 

Checks and splits are separations of the wood 
fibers along the grain and across the annual rings. 
See Figure 11-16. Splits travel the length of the 
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Figure 11-15. Tendency to warp is a major factor in the 
wood you choose. 


wood. Checks are short separations, found in the 
end of seasoned boards. Checks and splits are 
caused when wood rays separate during seasoning. 


Shakes are separations of the wood between two 
growth rings. Separation occurs while the tree is 
standing or when it is felled. Ring failure is also a 
separation of growth rings, but occurs during 
seasoning. It is caused by the weakening of the bond 
between rings because of high heat during seasoning. 


H oOnevcamb 


Honeycomb is internal voids in the wood rays 
caused by excessive heat during seasoning while 
free water is still present in the wood cells. See 
Figure 11-17. This usually is not detected until the 
lumber is being machined. 


Blue stain 


Blue stain is discoloration of the wood caused by a 
mold or fungus. See Figure 11-18. It occurs after the 
wood has been cut and left in an area of high humidity. 


Figure 11-16. Top—Splits run the length of the board. 
Bottom—Checks are only found in the ends of the board. 
(Forest Products Laboratory) 


Figure 11-17. Honeycomb is caused by separation of 
wood rays. Top—lIt is seen as voids in the end of cut 
lumber. (Forest Products Laboratory) Bottom—Honeycomb 
as depressions in surfaced lumber. (Western Wood 
Products Assoc.) 
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Figure 11-18. Abnormal coloring known as blue stain. 
(Western Wood Products Assoc.) 


Blue stain is found mostly in sapwood and 
ranges from a bluish-black to brown in color. The 
mold or fungus causing blue stain penetrates into 
the sapwood and cannot be removed by surfacing. 
It doesn’t affect the strength of the wood, however, 
it can detract from the appearance. The stain may 
completely cover the sapwood or may be specks, 
spots, streaks, or patches of different shades. 


Decay 


Decay is the disintegration of the wood fibers 
due to decay-producing fungi. It is found in both 
heartwood and sapwood. Decay causes the wood to 
become spongy and unsuitable for use. See 
Figure 11-19. 

The two types of decay are brown rot and white 
rot. In brown rot, only the cellulose (material 
making up wood cells) is removed. The wood 
becomes brown in color and tends to crack across 
the grain. Brown rot that has dried is commonly 
called dry rot. With white rot, both the cellulose and 
lignin deteriorates. The wood loses color, but does 
not crack until the white rot is severe. 

Serious decay occurs when the wood moisture 
content is above the fiber saturation point (30%). 
Wood exposed to rain, or in contact with the 
ground, typically decays very rapidly. 


Figure 11-19. Decay ends the useful purpose of wood. 
(Forest Products Laboratory) l 


Chapter || Lumber and Millwork 125 


A less common form of decay is soft rot. Soft rot 
is caused by molds and not decay-producing fungi. It 
only affects the surface and can be removed by 
planing. It is found on wood exposed to both 
constant and intermittent moisture levels above 20%. 


Insect damage 


Worms and other insects bore into wood leaving 
small holes called wormholes. You can cover 
unwanted wormholes with wood filler. Pinholes, 
which are wormholes less than 1⁄4” (6 mm), are often 
left to enhance appearance of the wood. Minor 
defects in the wood make it unique. 


Preventing stain, decay, and insect damage 


Wood that is consistently exposed to insects or 
moisture levels above 20% should be protected. 
Chemical preservatives that poison the food supply 
for both insects and fungi are used to treat more 
susceptible woods. Commonly used chemicals are 
listed in Figure 11-20. 

Preservatives can be applied by pressure treat- 
ment, hot-cold bath, cold-soaking, and brushing or 
spraying. Pressure treatment is the most effective 
because chemicals penetrate deep into the wood. 


Defects caused by machining 


Lumber defects or blemishes may appear 
during the manufacturing process. Most occur 
during surfacing. They are machine burn, raised 
grain, torn grain, wavy dressing, skip, and dog 
holes. See Figure 11-21. 


Wood Preservatives 


Preservative 
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Figure 11-20. Wood preservatives can be used to prevent 
decay. 


126 Modern Cabinetmaking 


_ 


— 


Wavy Dressing 


Machine Burn 


Torn Grain-Planer 


Skips in Dressing 


Dog Hole 


Raised Grain 


Torn Grain-Saw 


Figure 11-21. Various machine-caused defects occur during surfacing. (Western Wood Products Assoc.) 


Machine burn 


Machine burn is a darkening of the wood 
caused by heat. It occurs when dull tools are used. 
If the board stops during surfacing and the cutter 
head rubs in one place, a burn may occur. Too slow 
of feed can also cause burn. 


Raised grain 

Raised grain is a variation in surface texture 
caused by machining wood of high moisture 
content. As the cutter knives smooth the face, they 
press latewood into the softer earlywood. After 
leaving the surfacer, the earlywood recovers and 
expands, causing the grain to lift. Raised grain is 
most apparent in construction grade softwoods. 


Torn grain 


Torn grain occurs when wood fibers are torn 
from the board by the saw, shaper, jointer, or planer. 
Torn grain occurs most in softer wood and around 
knots where the grain pattern is irregular. 


Wavy dressing 


Wavy dressing results when boards are fed into 
the surfacer faster than the knives can cut. Each 
knife makes a small arc in the wood. You can feel a 
slight rippled texture even though ee sawn 
spots have all been removed. 


Skip 
A skip is a section of a board which is unsur- 
faced. Skips appear when the board is not flat. The 


sawyer may not cut the board straight. The board 
may also warp. Slight depressions are formed. 
These areas are not hit by the surfacer and the 
texture remains rough. 


Dog hole 


A dog hole is a scar in the board caused by the 
metal hook (dog) that grips a log while it is sawed. 
It differs from torn grain because of the amount of 
wood removed. A dog hole may be 1⁄4” (6 mm) deep. 
Torn grain is only a surface blemish. 


Grading 


After seasoning, lumber is graded according to 
quality. Lumber grading is a matter of judgment 
and experience. See Figure 11-22. Graders rate each 
piece according to the size of board and amount of 
defect free lumber in it. The clear cuttings, or yield, 
of a board needed to achieve a certain grade will 
differ between hardwood and softwood. It can also 
differ between species. 


Hardwood grading 


Hardwood is graded as factory, dimension, or 
finished market lumber. Factory grades, also called 
cutting grades, specify the amount of clear lumber 
that can be cut from a board. They are established 
by the National Hardwood Lumber Association 
(NHLA). These pieces will have random lengths 
and widths and slight variations in thickness. 
However, the wider and longer the board, the better 
the grade. Dimension grades are surfaced to specific 


thickness and/or cut to specific lengths and-widths. 
They are more expensive, thus, specified less 
frequently. Factory grades are quality lumber for 
moldings and trim, which are covered in detail later 
in this chapter. 


Factory grades 


As previously mentioned, factory grades are 
based on the amount of clear lumber that can be cut 
in given lengths from a single board. Each grade 
requires that the board be at least 3” (76 mm) in 
width. Smaller boards are used for making mold- 
ings. Smaller scraps are processed into particle- 
board and fiberboard. Figure 11-23 shows a large 
board with three cuttings. A board may exceed the 
minimum percentage of clear wood and minimum 
dimension of boards cut. It is graded as Firsts and 
Seconds, commonly referred to as FAS. The 
different grades and minimum specifications are 
indicated on Figure 11-24. The specifications listed 
can vary according to species. The percentage of 
clear wood may differ. Check with your lumber 
company first to determine the specifications for the 
specie you plan to purchase. 


Figure 11-22. Graders inspect each board for size and 
clearness. (Southern Forest Products Assoc.) 
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FAS is the top grade for hardwoods. The board 
must be at least 84% clear. It is graded on the 
poorer face of the board so that you know the other 
side is as good or better. FAS 1-Face lumber 
maintains the same specifications as FAS. However, 
it is graded on the better surface of the board. It 
may contain some pitch pockets or wane. Wane 
is bark incorporated in the wood or on the edge 
of the board. Selects lumber is the same as 
FAS 1-Face except the minimum length is reduced 
by 2’ (610 mm) and the minimum width is reduced 
by 2” (50 mm). 

FAS 1-Face and Selects lumber are used in prod- 
ucts where only one face of the board will be seen. 
Chests, dressers, and other storage cabinets require 
only the outer face to be free from defects. 

The No. 1 Common lumber is also called the 
Thrift lumber because you get the most clear lumber 
for your money. However, clear cut lengths can be as 
short as 2’ (610 mm). The board must be 66% clear, 
yet most exceed 75% clear. Thrift grade is an excel- 
lent choice for small to medium size projects. 

Grades not listed in Figure 11-24 include 
No. 2 Common and No. 3 Common. These grades 
have the same dimensions as No. 1 Common 
lumber, but No. 2 Common requires only 50% clear 
wood, and No. 3 Common requires only 25% clear 
wood. These lumber grades are unsuitable for 
cabinetmaking purposes. 


Combination grades 


Most lumber companies have combined grades 
to sell lumber that is not often requested. For 
example, people shy away from FAS grades because 
of price. The FAS 1-Face and Better combination 
grade includes FAS 1-Face and FAS grade boards. 
They are sold at a price lower than the FAS grade. 
Consumers purchase this combination grade 
knowing that they are getting better grade lumber 
along with FAS 1-Face wood. The Selects and Better 
grades include shorter length boards along with 
higher grades. 


8 eo” 
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Figure 11-23. Size of clear cuttings determine the grade of the board. 
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Generalized NHLA Hardwood Grade Minimums 
(Does not show species variations.) 


Side 
Graded 


Minimum Size 
Length Width 


Dimension grades 


Dimensioned hardwoods are flats and squares. 
Flats refer to nominal, surfaced standard sizes 
which are wider than they are thick. Examples are 
1x2, 1 x 424, etc. Squares ate 2x02) 3 5, cic, 
Dimension grade hardwoods are graded according 
to appearance as follows: 

% Clear—two sides 

X Clear—one side 

¥ Paint. May consist of two pieces attached by 

finger joints 

X Core. Used between veneers for lumber core 

plywood 

% Sound. Includes defects 

Rough sawn squares are clear, select, or sound 
grades. Surfaces on squares are clear, select, paint, 
or second grades. 

Few cabinetmakers specify dimension grade 
hardwood because it is expensive. You might use 
clear squares for turning on a lathe. 


Softwood grading 


Softwood grading also applies to appearance. In 
addition, softwoods are graded according to use and 
moisture content. See Figure 11-25. The two cate- 
gories are construction and remanufacture grades. 


Construction grades 


Construction grade lumber is the least expensive 
and most available. It is also called yard lumber. The 
moisture content is 19% making it likely to warp, split, 
and check when it further dries. It will also bleed 
liquid sap that did not harden during seasoning. 
Construction grade lumber has a variety of building 
construction applications. Construction grades are 
classified as finish, board, or dimension lumber. 


Finish lumber 


Finish lumber is less than 3” (76 mm) thick and 
12” (305 mm) or less in width. It is used where 


Price 
Estimate 


Maximum 
Waste in Board 


Up: to 16% 
4” x 2’ or 3”x 3" Up to 34% 


Minimum 
Cutting Sizes 


4” x 5’ or 8x 7’ 


Figure 11-25. Boards are sorted according to grade. 
(Southern Forest Products Assoc.) 


appearance is important, such as flooring, siding, 
wall covering, etc. Grades are: 
X A Select. Fewer defects and are used where 
clear and stained finishes will be applied 
* B Select. Fewer defects and are used where 
clear and stained finishes will be applied 
% C Select. Suited for painted finishes 
% D Select. Suited for painted finishes 


Board lumber 


Board lumber is less than 2” thick and 2” to 12” 
wide (50 mm thick and 50 mm to 305 mm wide). It 
is used for general construction. Boards are graded 
from No. 1 board to No. 5 board. Inspect them 
closely to determine finishing capabilities. Higher 
numbered grades contain additional knots and ` 
pitch pockets. 


Dimension lumber 


Dimension lumber is used for structural framing 
and has a nominal size of 2” thick by 2” wide (50 mm 
by 50 mm). Dimension lumber is divided into the 
three areas of light framing, structural light framing, 
and structural joists and planks. 


Light framing grades are used where high 
strength is not required. Grades for light framing 
are as follows: 

% Construction 

Æ Standard 

* Utility 

% Economy 
Grades for structural light framing are as follows: 

Æ Select structural 

* No.1 

* No. 2 

Æ No.3 

Æ Economy 

The nominal size of structural joist and plank 
lumber is 2” to 4” thick and 6” wide (50 mm to 
102 mm and 152 mm wide). 


Remanufacture grades 


Remanufacture grade lumber is divided into 
factory and shop grades. The moisture content 
ranges from 6% to 12%. This lumber is more suited to 
cabinetmaking than construction grade materials. 


Factory grade 


Nominal sizes of factory grade lumber is 1” to 4” 
(25 to 102 mm) thick and 5” (127 mm) or more in 
width. It is used for sash and door construction. It 
has good appearance for any type of finish. The 
grades are as follows: 

Æ No.1 and No. 2 Clear Factory 

æ No. 3 Clear Factory 

Æ No. 1 Shop 

3 No. 2 Shop 

æ No. 3 Shop 

Although the word shop is used, it is not the 
shop grade of softwood. This is a quality level for 
factory grade lumber. 


Shop grade 


You can purchase shop grade softwoods in a 
variety of sizes and quality. Ratings include Select, 
Molding, Cutting, and Common grades. 

% Select grades include A through D Select. 
Grade D is recommended for painting. 
Others may be finished as desired. Select 
grades are more often specified as follows: 
% B and Better—Clear on both sides. 

Æ C Select and Better—Clear on one side. 
% D Select—Contains numerous small, 
tight, knots. 

% Molding grade exhibits characteristics of both 
Select and Shop grades. Pieces are long, narrow, 
and clear strips used for trim and molding. 
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% Cutting grades fall in sequence below Select 
grades. They contain a few too many small 
knots. Grades, as for hardwoods, depend on 
the amount of clear lumber that can be cut 
from a board. Cutting grades are: 

% Third Clear—A few small knots. 

4% No.1 Shop—More hard knots and smaller 

cutting yields. 

% No.2 Shop—Not recommended for cabinetry. 

% No.3 Shop—Not recommended for cabinetry. 
% Common grades contain knots. They are for 

knotty furniture or paneling and utility 
purposes such as shelving. They are graded 
No. 1 Common through No. 5 Common. 
Combination grades are usually marketed 
for Common grade softwoods. They include: 
% No.2 Common and Better—Tight knots. 
X No. 3 Common—Larger defects including 
spike knots, pith, and shakes. 
% No. 4 and No. 5 Common—These contain 
many defects. 

Local lumber yards typically supply only 
construction grade softwoods. Few handle remanu- 
facture grades. Their open sheds are not suitable for 
remanufacture lumber, which must maintain a low 
moisture content. Heated sheds would add to 
lumber cost. Although not recommended for cabi- 
netmaking, construction grades can be used if left to 
dry indoors for some time. Before using, check the 
moisture content to see if it meets the equilibrium 
moisture content. 


Ordering Lumber 


Ordering hardwood and softwood lumber 
involves specifications. You have to deal with qual- 
ities, quantities, and species. 


Qualities 


Quality refers to hardwood and softwood 
grades. Be familiar with grading policies of the 
National Hardwood Lumber Association and 
Western Wood Products Association, which deals 
with softwood. Before ordering, check with your 
lumber company for any special grading practices. 


Quantities 


Most lumber used in cabinetmaking is sold by 
quantity, not by single boards. Only construction 
grade softwoods, dimension grade hardwoods, and 
some shop grade remanufacture softwoods are sold 
by nominal widths and lengths. Unless you specify 
width and length, lumber will be sent in random 
widths and lengths (RWL). 


130 Modern Cabinetmaking 


Because boards are sawn in random widths and 
lengths to minimize waste, boards may not be the 
same size. Thus, measure lumber quantities by 
volume, not size. This measure is the board foot or 
cubic meter. 


Board feet 


A board foot is 12” long by 12” wide by 1” thick. 
The total volume is 144 cubic inches. The board 
footage of any piece of lumber can be determined by 
multiplying the thickness, width, and length in 
inches, then divide by 144. You can also multiply the 
thickness and width in inches, the length in feet, and 
shie eby 12. However, there are some rules to follow. 

e Board thickness under 3⁄4” (18.5 mm) is 
figured as square foot measure (multiply 
width times length). Thickness is not taken 
into account. 

Æ Thicker boards, 1” or over, are marked to the 
nearest 1⁄4”. It is a practice to express the 
thickness of cabinet grade lumber in quarters 
of an inch. For example, 14%” = 5/4”, and is 
verbally stated as five-quarters. 

# Thickness is based on measurement before 
surfacing. 

The general formula for calculating board footage is 
as follows: 


bd ft = N x T(in) x Wiin) x L(in) 
144 


or, if you use feet for length use the following 
formula: 


bd ft = N_x T(in) x ooo x L(t) 


Where, 
bd ft = board feet 
N = number of pieces of that size 
T = rough thickness in inches (1” for pieces 
less than 1”) 
W = rough width in inches 
L = length in inches or feet 


Examples 
How many board feet are in one piece of 1” rough 
cherry, 6” wide, and 48” long? 
bd ft=1x1x6x 48 
144 


bd ft = 288 
144 


bd ft=2 


How many board feet are in four pieces of 6/4” by 
12” by 8’ rough sawn oak? 


bd ft = 4 x 6/4 (1.5) x 12 x8 


12 
bd ft = 576 
12 
bd ft = 48 


How many board feet are in three pieces of surfaced 
cherry, 1” rough cherry surfaced to %”, 5%” x 4’? 


bd ft=3x1x6x4 


12 
bd ft = 72 
iz 
bd ft=6 


Cubic meter 


Countries following the metric system use the 
cubic meter for volume measurements of random 
widths and lengths lumber. A cubic meter (m°) 
contains 423.77 board feet. For those accustomed to 
the board foot, it is best to convert metric measure- 
ments. For example: 

Suppose you purchase plans that call for .12 m3 
of oak. A local lumber yard states the price for 
that amount will be $86.50. How much is that per 
board foot? 


12m lumber x 423.77 = 50.86 total bd ft 


Therefore, 
price per bd ft = 86.50 
50.86 


price per bd ft = $1.70 


Special lumber processes 


Special lumber processes include the surfacing 
performed, type of seasoning, preservatives, and 
milled pattern lumber. 


Surfacing 


Lumber is either rough or surfaced when you | 
buy it. Surfacing removes from 1/8” to 4” (3 mm to 
6 mm) from the nominal (rough) size. Standard | 
surfaced thicknesses are developed by the National 
Hardwood Lumber Association and the American | 
Lumber Standards Committee. See Figure 11-26. 


Lumber is surfaced on the sides you specify. See 
Figure 11-27. It can be left rough or have one edge 
sawed straight. Keep in mind that you pay for 
surfacing. Order only the surfacing services you 
cannot perform. Several codes for surfacing 
condition are as follows: 

æ $1S. Surfaced one side; edges and back rough. 

% $2S. Surfaced two sides; edges rough. 


Figure 11-26. Nominal (rough) and standard surfaced 
thickness, expressed in inches. *There has been no stan- 
dard established, but material of these sizes may be 
available. 


Figure 11-27. Lumber is surfaced on one, two, or four 
sides. (Hoge Lumber Co.) 


Chapter II Lumber and Millwork 131 

% 64S. Surfaced both sides and both edges. 

x RGH. No surfacing. 

æ SLRIE (Straight-Line Ripped One Edge). In 
addition to surfacing, the SLR1E process rips 
a straight edge. This might save you time 
when gluing boards edge to edge because 
you do not have to joint the edge first. 


ry 
Cancnning 
we 


Another condition that is always specified on 
the order form is the type of seasoning. As a cabi- 
netmaker, you will always want to specify KD (kiln 
dried). If you do not, you might receive air dried 
(AD) lumber with high moisture content. 


- ° 
Preservati TOC 
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Wood subject to excessive moisture or insects is 
frequently impregnated with preservatives. Oil- or 
water-base preservatives are used to prevent decay 
and repel insects. Most are applied under high 
pressure to penetrate layers of wood cells. See 
Figure 11-28. Window sash, stair treads, and other 
millwork exposed to moisture are usually dipped or 
sprayed with chemicals. 


Patt arn h ERE ha ae 
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Beyond surfacing and seasoning, lumber can þe 
specified with milled ends and edges, such as 
tongue-and-groove or rabbet joints. Milled boards 
are referred to as pattern lumber and used for 
floors, siding, and decorative purposes. 

Lumber with a tongue-and-groove on the edges 
is marked T & G. To specify tongue-and-groove on 
both ends and edges, as found in oak flooring, mark 


Figure 11-28. Wood preservatives are applied in a high 
pressure container. (Georgia-Pacific Corp.) 
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T & G & E-M. This lumber often is referred to as 
matched or end-matched. Lumber with rabbet joints 
to permit accurate edge fitting is called ship lapped. 
Other effects are available to decorate both interiors 
and exteriors. See Figure 11-29. 


Species 

There are hundreds of species of trees from 
which lumber is obtained. Each has different phys- 
ical and mechanical properties. Some trees are more 
abundant than others. Many grow in North 
America, while others grow on other continents. 

Tree species have both common and botanical 
names. For example, ash is a common name for a 
familiar tree. There are six common species within 
the ash family. They are white ash, green ash, blue 
ash, black ash, pumpkin ash, and Oregon ash. 
Except for Oregon ash, most grow in the eastern 
half of the United States. 

The species of wood you choose depends on 
many factors including color, grain pattern, and 
strength. You might choose a wood to match other 


Channel Rustic 


Tongue-and-Groove End Matched 


Tongue-and-Groove V-Joint 


Tongue-and-Groove with Pattern 


furniture or to fulfill a structural requirement. The 
various wood species are covered in Chapter 12. 


Written orders 


A typical lumber company order blank is shown 
in Figure 11-30. Note the categories for board 
feet, thickness, etc. Both single grades and combina- 
tion grades are specified. Dimensions are specified 
for several. 


Millwork 


Millwork consists of specialty items frequently 
processed from molding grade lumber. Example 
items are molding, trim, and specialty items. Only a 
few wood species are processed into millwork 
items. These species have excellent machining 
properties and are less likely to warp. Matching 
colors of millwork to lumber is sometimes a 
problem because not every species is produced as 
millwork. You may wish to produce millwork of the 
same wood species or to fit a particular design. 


Ceiling and Partition 


V-Rustic 


Shiplapped 


Figure 11-29, Pattern lumber is shaped for special uses, such as flooring and paneling. 
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ORDER BLANK 


DATE_10 May 1982 SCHOOL DISTRICT No._213 ORDER No._3f9 __ 


Board of Education 


CHARGE TO 
CITY. Anytown STATE_Kansas 66132 _ 
SHIP TO. n High School 220 Main Street 


CITY Anytown sTate_Kansas 66132 
ORDERED By__John Doe (913) 545-1234 ! FEN 


TERMS OF SALE: WE BELL OPEN ACCOUNT TO BOARDS OF EDUCATION 
AND TO MEMBERS OF SCHOOL FACULTIES 


a— LUMBER —————— 


FEET THICKNESS CHECK ONE GRADE AND KIND OF LUMBER 


ReH g ; 
200 No. 1 Com. (Thrift Grade), Basswood, K-D 
ch O 


250 No. 1 Com. & Btr. Aromatic Red Cedar, K-D 


100 i ee Selects & Better Cherry, SLRIE, K-D 
400 aie | Selects Pin Mark Natural Philippine Mahogany,K-D 
300 3rd Clear (Thrift Grade) Ponderosa Pine, K-D 


Ww 
wn 
bed 
z 
x 
Y 
Z i 
z9 
ža 0 w oe 
Ww & P > acH O 
(0) 150 1x12" | ss No. 2 Com. & Btn, Ponderosa Pine, S4S, K-D 
Saby [og 
O z om 100 ] ss No. 1 Com. & Selects (Thrift Grade) Pecan, K-D 
x 
= 5 < T ron D ur l Face heared aamir 
Lu ra r A teH O i FAS | Face & Btr. Steamed Walnut 
Sz F 100 1 ss Q 6° & Lgr,, K-D 
= 9 150 1» [3s @ | No. 1 Com. (Thrift Grade) Steamed Walnut, K-D 
® 
z 200 ss D No. 1 Com. & Selects (Thrift Grade) Willow, K-D 
z 100 1" | 33 @ [Selects & Btr, Northern Birch, 6' to 11', K-D 
=) 
o 50 o |S B Sel. & Btr. Birdseye Hard Maple, S2S to 7/8"KD 
PLYWOOD — SQUARES — DOWELS — ETC. Goop 1 SIDE 


GOOD 2 SIDES 
DESCRIPTION OF WOOD 'PLYWOOD ONLY) 


a a 
4 1/4x48x96" Natural Birch Plywood GIS 


Premium Walnut, Sound Walnut Back, 
Solid Jointed Veneer Core G1S-So.Bk. 


Clear 


Walnut Furniture Squares 


20 3/8x36" Hardwood Dowel Rods 


ee a ee 
1 1-Gallon Paxbond Liquid White Glue 


] 1-Gallon Clear Deft Wood Finish, Semi-Gloss 
C CHECK HERE IF YOU WOULD LIKE FREIGHT PREPAID AND ADDED TO INVOICE 


FRANK PAXTON LUMBER COMPANY 
... Serving the schools since 1914. 


Figure 11-30. Filling out the order form properly saves time and confusion. 


Molding and trim Molding grades 


Molding and trim decorates the edges of most Wood moldings are available in two grades. 
cabinetry, furniture, doorways, and windows. Each These grades are P-Grade and N-Grade. Finger 
shape has its own name and varies in size. See joints are used for edge gluing. 

Figure 11-31. Typical uses for molding are shown in P-Grade is intended for paint finishes or veneering. 
Figure 11-32 and Figure 11-33. P-Grade moldings may contain two pieces of wood. 
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Wainscot/Ply Base Shoes 
Cap Moldings Squares 


e Picture 


Moldings 
Shelf Edge/ Back Bands i = 
Screen Mold 


SS? Panel Strips/ 


Mullion ys 


Lattice Rounds Flat Stools inn 


Battens 


Panel Moldings nN Rails 
a a 
yp N Quarter Rounds 
Flat Astragals B Shelf Cleat 


b 


Glass Beads 
> Hand Rail Inside Corner 
Dyas Corner Guards 
Half Rounds 
P < Brick Mold 
Panel Moldings 
“aa Screen/ Base Moldings T-Astragals 


Crowns Beds S4S Stock 


Figure 11-31. Many molding shapes are available. 


( 
Ñ 
® B—Window Trim 
A—Handrail C—Door Trim 
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D—Ceiling Trim F—Base and H—Quarter Round 


E—Panel Molding 


G—Wainscot Cap 


Figure 11-32. Moldings are used as decoration for interiors. (Congoleum Corp.) 


N-Grade is suitable for natural or clear finishes. 
The exposed face must be one continuous piece of 
wood. Based’ on one 2” face by 12’ long piece (50 
mm by 3.66 m), N-Grade molding may have the 
following defects: 

% A small spot of torn grain, 1’ of medium 

pitch, light skip in dressing on back. 

X One small and one very small pitch pocket. 

* One short tight, seasoned check and a light 

snipe at one end. 

% Medium stain in occasional (10%) pieces for one- 

third the area in an otherwise perfect surface. 


P-Grade molding should be the same quality as 
N-Grade, except that stain is not a defect. Glue 
joints (laminated or finger joints) must be precision 
machined and assembled with tight joints. 
Patching, filling, or plugging is permitted as long as 
the molding still has a paintable surface. 

When ordering millwork, you may specify the 
type, grade, size, and length. Lengths begin at 
4’ and continue in 2’ increments. An example 
order for molding might be: 4 pieces cove molding— 
4” x 1%” x 12’. Many millwork suppliers provide a 
catalog showing the patterns and sizes available, 
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Figure 11-33. Moldings are used on this cabinet to add 
interest to the piece. 


each identified with a pattern (or catalog) number. 
You may then order your material with less chance 
for error. When it is desired to have continuous 
pieces without joints, it is best to order in this 
manner. An order for larger quantities may be placed 
specifying total lineal feet desired, as opposed to 
number of pieces. 
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There are a number of millwork items you can 
make or buy. Those you buy can save production 
time. However, they may not be of the specie of wood 
you are using. Some of these items are legs, spindles, 
finials, dowels, plugs, buttons, and carvings. 


Legs, spindles, and finials 


The legs on most tables are produced by mill- 
work companies. Spindles are used as both support 
and decoration on stair rails, baby cribs, etc. See 
Figure 11-34. A sample order might read: 1 set (4 per 
set )—#5936 spindles, 24” (610 mm). 

Finials are ornaments, such as decorative 
knobs. William and Mary furniture had finials at the 
top of arches. Finials are inserted into a hole usually 
at a peak or on a post for ornamentation. 


Figure 11-34. Finials add decoration. Spindles add to the 
appearance, but also perform a structural function. 


Dowels 


Dowels are round stock used primarily to 
strengthen joints. A short piece of dowel is glued 
into two matching holes. Sizes range from 1/8” to 1” 
(3 mm to 25 mm) in diameter, and are usually 36” or 
48” (914 mm or 1219 mm) long. 

Dowels are ordered in bundles of 25 to 1000, 
depending on diameter size. The ends are usually 
color coded according to size to prevent mix-up. 
Precut dowels (dowel pins) come in straight flutes 
or spiraled grooves. See Figure 11-35. These permit 
glue to spread evenly inside the hole. Straight flute 
dowel pin diameters range from 1⁄4” to 7/16” (6 mm 
to 11 mm) and lengths from 14%” to 2%” (32 mm to 
64 mm). Spiral groove dowel pin diameters range — 
from 5/16” to %” (8 mm to 13 mm) and lengths from 
1%” to 4” (32 mm to 102 mm). Metric dowel pins are 
available in 8 mm diameter and 25 mm, 30 mm, 
35 mm, and 38 mm in length. 

A longer form of round stock is available to use in 
a closet as a clothes rod. It is called drapery rod. The 
diameter is over 1” (25 mm), most often 144” (32 mm). 
Lengths vary in feet like molding. 


Plugs and buttons 


Plugs and buttons are used to cover holes over 
countersunk screws. Flat-head plugs fit flush with 
the face of the wood. Round-head plugs have a 
slightly curved surface. See Figure 11-36. 

Buttons, frequently called screw hole buttons, 
also cover the screw but overlap the edge of the 
hole. This has advantages over plugs. Buttons will 
cover chipped edges of a countersunk hole. They 
can also be removed to tighten the screw if the 
wood shrinks. 


Manufactured wood carvings 


Wood carvings can decorate an otherwise plain 
surface. See Figure 11-37. Some are actually carved. 
Others are produced by pressing wood or wood 
fibers in a mold. Molded shapes look like hand 
carved decorations. Carvings will accept both stain 
and filler. 


Summary 


Lumber begins its journey to you as a mature 
tree being harvested. Logging industries select and 
fell trees for market by sectional felling and system- 
atic felling. Sectional felling is when large sections 
of a forest are cut at one time with heavy machinery. 
Clearing large portions of a forest is less expensive 
than cutting individual trees. Systematic felling is 
when trees are singled out for harvesting. They may 
be selected because wood of that specie is needed. 
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Figure 11-35. A—Dowels are made in varying diameters 
and lengths. B—Dowels may be straight or spiral fluted. 


Flat-Head Plug Button Round-Head Plug 


Figure 11-36. Plugs and buttons cover counter bored holes. 
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At the lumber mill, logs are loaded onto a jack 
ladder and transported to a preparation area. There, 
they are washed and sometimes debarked in prepa- 
ration for sawing. Lumber is sawed by the three 
methods of plain sawing, quarter sawing, and rift 
sawing. Because of increased handling time, quarter- 
sawn and rift-sawn lumber are more costly than plain 
sawn lumber. After sawing, lumber must be dried by 
air drying or by kiln drying to reduce the moisture 
content. The drying process is called seasoning. 

Lumber defects detract from the appearance 
and workability of the wood. Cabinetmakers need 
to know how defects affect both the aesthetic and 
structural properties of the wood. The three cate- 
gories of defects are natural defects, defects caused 
by improper seasoning or storage, and defects 
caused by machining. 

After seasoning, lumber is graded according to 
quality. Lumber grading is a matter of judgment 
and experience. Graders rate each piece according 
to the size of board and amount of defect free 
lumber in it. The clear cuttings, or yield, of a board 
needed to achieve a certain grade will differ 
between hardwood and softwood. It also can differ 
between species. 

Ordering hardwood and softwood lumber 
involves specifications. A cabinetmaker must deal 
with qualities, quantities, conditions, and species 
when ordering materials. 
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Figure 11-37. Manufactured wood carvings include 
many shapes and sizes. (The Woodworker's Store) 
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Millwork consists of specialty items frequently 


processed from molding grade lumber. Example 
items are molding, trim, and specialty items, such 
as legs, spindles, finials, dowels, plugs, buttons, and 
carvings. Only a few wood species are processed 
into millwork items. These species have excellent 
machining properties and are less likely to warp. 


Test Your Knowledge 
Do not write in this text. Answer the following questions 
on a separate sheet of paper. 
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10. 


Why is wood considered a renewable resource? 
Two methods of harvesting are and ! 
List the three methods of sawing logs. Give 
advantages and disadvantages of the boards 
produced by each. 


. After lumber is sawed, it is dried to reduce the 


. The moisture content of construction grade 


lumber is approximately %. 
a. 2 

b. 10 

c. 20 

d. 30 


. List five classifications of knots. 
. Three defects caused by mold and fungus are 


: , and 


. Illustrate five types of warp. 
. List three wood defects caused by improper 


seasoning. 
Describe the lumber defects often incurred 
during surfacing. 


12. 


13! 


14. 


S 


16. 


17: 


18. 


19: 


20. 


. Identify four hardwood factory grades for 


cabinet making lumber. 
An example of finished market grade lumber is 


a. a surfaced 2 x 4 

b. RWL hardwood 

c. dimension grade hardwood 

d. molding 

Two grading systems for softwoods are 

and 

What is the difference between factory grade 

hardwood and factory grade softwood? 

Remanufacture grade softwoods have a mois- 

ture content that ranges from % to 
%. 

a 62 

b. 10; 20 

c. 25; OU 

d. None of the above. 

Lumber grading systems are established by 
and . 

Random Widths and Lengths (RWL) lumber is 

sold by ___. 

Determine the board feet in two pieces of 2” x 

8” x 6’ of rough sawn, kiln-dried Willow which 

is FAS grade. Write an order for the wood. 

Determine the board feet in three pieces 

of 1 1/32” thick x 9 %” x 10’ kiln-dried 

White Pine, which is surfaced on two sides 

and A Select finish grade. Write an order for 

the wood. 

Explain the difference between spindles, finials, 

and dowels. 


Cabinet and 
Furniture Woods 


Objectives 


After studying this chapter, you will be able to: 

% Identify wood species based on viewing a sample. 

%* Classify woods according to certain characteris- 
tics, such as color, hardness, texture, and grain 
pattern. 

% Describe present and potential applications for 
each wood species. 

Æ Select woods that may be substituted for 
another, more expensive wood. 


Important Terms 

closed grain luster 

color machining / working 
cross grain qualities 

density open grain 
dimensional stability softwood 

genus species 

hardwood texture 


Wooa is the most versatile material used by 
humans when shaping their living environment. In 
an age of synthetic and metal surroundings, wood 
still serves many needs. It forms the shape of our 
houses and decorates our interiors. It provides 
structure for case goods that store our belongings. 

Besides being a structural material, wood 
conveys an aesthetic beauty which few materials 
can match. Today, as in centuries past, hardwood 
furnishings are preferred by those who want the 
finest that nature can offer. Although wood grain 
plastics may cover much of today’s furniture, they 
cannot fully. imitate solid wood. 

Various species of wood grow in all parts of the 
world. See Figure 12-1. Each has different proper- 
ties, including color, density, flexibility, etc. Woods 
of the same species even may differ in color and 
hardness. Identifying wood species requires careful 
analysis. You must look at grain pattern, pores, 
color, odor, weight, and hardness. Wood for furni- 
ture should be less likely to warp or shrink and 
have a pleasing appearance. 


Terms to Know 


Some of the terms you will need to remember 

when reading this chapter are: 

% Common name. The general name given to 
one or a group of tree species. The heading 
for each of the woods discussed in this 
chapter is the common name. 

Æ Genus/species. Classification of the tree. This 
is the botanical name, given in Latin, which 
groups trees according to their characteris- 
tics. Only the most used species are listed. 
Most genera have more species than can be 
covered here. 

» Hardwood. Wood cut from deciduous 
(broadleafed) trees. 

x Softwood. Wood cut from coniferous (pine 
and evergreen) trees. 

Æ Earlywood. Growth that occurs in the spring. 

* Latewood. Growth that occurs in the summer. 

x Annual ring. A ring caused by the addition of 
earlywood and latewood growth to the trunk 
of a tree. 

æ Open grain. Wood that has large pores which 

are cut open during machining. 

Closed grain. Wood that has small pores. 

Cross grain. Growth that occurs at an angle 

to the normal grain direction. Cross grain is 

difficult to surface. 

% Texture. The smooth or rough feel of the wood 
surface. Wood with open grain is usually 
more coarse than that with closed grain. 

Æ Dimensional stability. A measure of how 

likely the wood is to swell or shrink when 

exposed to moisture. A high level of dimen- 
sional stability is preferred. 

Density. Discussed in Chapter 10, density is a 

measure of the mass of the wood. 

Luster. Woods with high luster appear shiny 

when sanded smooth. 

Heartwood. The inner layers of a tree that 

consist of inactive cells. 

Sapwood. The outer layers of a tree that 

carry food and water. 
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Eastern 
Half of U.S. 


1 Alder, Red 13 Ebony 

2 Ash 14 Elm, American 

3 Banak 15 Fir, Douglas 

4 Basswood 16 Gum, Red 

5 Beech 17 Hackberry 

6 Birch 18 Hickory 

7 Butternut 19 Lauan (Philippine 
8 Cedar, Aromatic, Red Mahogany) 

9 Cherry 20 Limba 

10 Chestnut 21 Mahoganies, genuine 
11 Cottonwood ` 22 Mahogany, African 
12 Cypress, Bald 23 Maple, Hard 


24 Maple, Soft 35 Sapele 
25 Oak, Red and White 36 Sassafras 
26 Paldao 37 Satinwood 
27 Santos Rosewood 38 Spruce 
(Pau Ferro) 39 Sycamore 
28 Pecan 40 Teak 
29 Pine, Ponderosa 41 Tulip, American 
30 Pine, Sugar (Yellow Poplar) 
31 Pine, Yellow 42 Walnut, American 
32 Primavera ` 43 Willow 
33 Redwood 44 Zebrawood 


34 Rosewood 


Figure 12-1. Wood is a world-wide natural resource. Many of the species grow in North America. 


# Color. Color is always associated with the 
heartwood, as it is preferred by cabinetmakers. 
The color of sapwood may also be given. 

% Machining/working qualities. Tells how 
easily the wood can be cut, surfaced, sanded, 
or processed by other means. 


Wood Species 

There are well over 100,000 species of wood in the 
world. More than 4000 have been put to use. The most 
popular species found in cabinets, furniture, molding, 
and paneling are discussed in this chapter. Most of 
those listed are hardwoods. Selected softwoods are 
covered because they are used for various millwork or 
specialty products. A summary of the characteristics of 
each wood species is included at the end of the chapter. 


Red alder 


Genus: ALNUS. Principal lumber species: rubra. 
See Figure 12-2. 

Characteristics: Red alder is relatively light- 
weight for a hardwood. Yet, it has fine texture and 
good impact resistance. There is no apparent differ- 
ence in earlywood and latewood. The heartwood is 
a pale roseate color and the luster is low. The 
sapwood is a slightly lighter color. Red alder has 
fine machining and finishing qualities and will stain 
easily to blend with more expensive woods. 

Red alder is a member of the birch family found 
from Alaska to southern California. It grows mainly 
in moist areas of Oregon and Washington. It is a good 
utility furniture wood. Exposed parts are typically 
stained to blend with walnut, mahogany, or cherry 
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Figure 12-2. Red alder. (Fine Hardwood Veneer Assoc.) 


veneers. Its stability and superior tack holding power 
makes it perfect for upholstery framing. 

The wood is used mainly west of the Rockies. 
High shipping costs make it noncompetitive with 
similar native woods in midwestern and eastern U.S. 


Ash 


Genus: FRAXINUS. Principal lumber species: 
americana (white ash); nigra (black ash); pennsyl- 
vanica (red ash) or (green ash). See Figure 12-3. 

Characteristics: Ash is a heavy, hard, strong, and 
tough wood. It machines and bends well. The 
contrast between earlywood and latewood is very 
apparent. The grain pattern is straight. White ash 
heartwood is cream to light brown; the sapwood is 
lighter. Black ash heartwood is dull to greyish- 
brown. Sapwood is off-white to light tan. Other 
species are light brown to tan with variations in 
heartwood and sapwood color. 

The ash belongs to the Olive family. There are 
about 70 species in the genus, including shrubs as 


Figure 12-3. Left—Ash has a fairly straight grain pattern. Right—This contemporary style with European influence 


uses ash solids and veneers. (Fine Hardwood Veneer Assoc.) 
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well as trees. These are found in the northern hemi- 
sphere only, except in extremely cold areas. 
Eighteen species are native to the U.S. The three 
species, americana, nigra, and pennsylvanica, supply 
nearly 98% of the ash lumber. 

White ash is one of the best known and most 
useful hardwoods. The wood is hard, and strong 
compared to its weight. It is able to resist a succes- 
sion of shocks that would destroy other woods of 
the same density. White ash can be found as ball 
bats, hockey sticks, tool handles, and boat oars. It is 
also used in furniture designs that require little bulk 
but great strength. Ash has no taste, making it 
useful for food containers. 

White ash, green ash, and red ash are commonly 
sold as white ash. Black ash is sold as northern 
brown ash or brown cabinet ash. The grain pattern 
is similar to that of the white ash, but color is more 
distinct. Brown cabinet ash is more beautiful in 
furniture and wall paneling than is white ash. 

All ash species are noted for stability. They are 
less apt to warp, shrink, or make other dimensional 
changes than most native hardwoods. 


Banak 


Genus: VIROLA. Principal lumber species: in 
Central America, koschnyi; in northern South 
America, sebifera and surinamensis. 

Characteristics: Banak is a medium-textured, 
low-density wood. It has a light, pinkish-brown 
color and medium to high luster. It generally is 
straight-grained and easy to work. It glues easily 
and holds fasteners well. Fine finishes can be 
applied with a handsome, but plain, appearance. 

A large volume of banak is entering the U.S. as 
a mahogany substitute. It is used widely in the 
production of wood moldings, core stock for doors, 
and paneling. It is too soft for purposes where 
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strength and impact damage are considerations. 
When kiln-dried, it weighs only about 2⁄2 pounds 
per board foot. It does not resist decay because of its 
starchy composition, but is available at a reasonable 
cost. It is a good softwood substitute. 

A wood related to banak is sold in the U.S. as 
virola. Virola is of the genus Dialyanthera, and the 
principal lumber species are otoba and gordonifolia. 
The two genera, Dialyanthera and Virola (banak 
wood) are closely related. Both are members of the 
nutmeg family. The woods are similar in characteris- 
tics, except that banak is slightly firmer in texture. It 
also has somewhat better machining characteristics. 


Basswood 


Genus: TILIA. Principal lumber species: 
Americana. See Figure 12-4. 

Characteristics: Basswood is one of the softest 
and lightest hardwoods in regular commercial use. 
It has fine, even grain, and exceptional stability. It 
has little contrast between earlywood and late- 
wood. Heartwood is a very light brown and 
sapwood is nearly white. Basswood has good 
machining and sanding characteristics. 


Figure 12-4. Basswood is a widely used soft hardwood. 


Basswood is a member of the linden family, and 
is sometimes called linn. It is favored for technical 
uses, including venetian blinds, drawing boards, 
picture frame moldings, and wooden toys. These 
items favor basswood’s clean looking, attractive, 
lightweight qualities. Machining must be done care- 
fully as the wood is apt to split. Like ash, it has no 
taste, making it suitable for food containers. It is 
largely used as veneer core stock for plywood. 

Basswood is found in the eastern U.S., half of 
which is located in the Lake Superior region. Northern 
basswood has some advantages over southern 
lumber, probably due to slower growth. It is soft, even 
textured, and relatively free from internal stress. 


Beech 


Genus: FAGUS. Principal lumber species: grandifolio, 
only one in U.S. and Canada. See Figure 12-5. 

Characteristics: Beech is a heavy, hard, strong 
wood with good resistance to abrasive wear. Beech 
bends easily and is not apt to split. It is a good 
substitute for hard maple, although the surface is 
slightly coarser in texture and darker in color. Beech 
machines cleanly, and can be abraded smoothly to a 
medium luster. It can be finished comparable to 
more expensive woods. It has a pale to rich reddish- 
brown heartwood and lighter sapwood. It is odor- 
less and tasteless. 


Figure 12-5. Beech. (Fine Hardwood Veneer Assoc.) 


There are seven or eight species in the world, 
only one of which is grown in the U.S. Beech is 
related to oak and chestnut. It grows in the eastern 
one-third of the U.S., and adjacent Canadian 
provinces. The greatest production is in the central 
and middle Atlantic states. Beech also is popular in 
Europe and Japan. 

Some users feel that northern beech machines 
and finishes more beautifully than southern speci- 
mens. The difference, although small, may be due to 
different soil and climate. 

Beech is used for a number of purposes. These 
include flooring, furniture (especially provincial 
styles), crates, boxes, millwork, turnings, handles, 
and food containers. Like hard maple, but less costly, 
beech is valuable as flooring. It is able to withstand. 
heavy foot traffic. It accepts a variety of stains and is 
well suited to lacquer or varnish finishes. 


Birch 


Genus: BETULA. Principal lumber species: 
alleghaniensis (yellow birch); lenta (sweet, black, or 
cherry birch); and papyrifera (paper, canoe, or white 
birch). See Figure 12-6. 
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Figure 12-6. Top—Yellow birch. Bottom—Paper birch is 
less decorative than other related species. (Fine Hardwood 
Veneer Assoc.) 


Characteristics: Birch is a moderately heavy, 
hard, and strong wood. It has excellent machining, 
bending, and finishing characteristics. Birch has 
reddish-brown heartwood and yellowish-white 
sapwood that often has a trace of pink tint. 

Yellow birch grows in southeastern Canada, the 
Great Lakes States, New England, and the 
Appalachian region as far south as Georgia. 
Commercially, it is the most important of the birches. 

Sweet birch is found from Newfoundland and 
Ontario, through New England, to the southern 
Appalachians. It is a little denser and deeper in 
color than yellow birch. Where the two are cut 
together, they are sold simply as birch. 

Birch species are decorative, except for paper 
birch that grows in much the same range as sweet 
birch (in Maine). Sapwood makes up the greater 
portion of the tree. It is ideal for turning. Paper birch 
is somewhat hard, uniform in texture, with fine 
grain. It is one of the best woods for dowels, spools, 
handles, etc. Other turned products include tooth- 
picks, clothespins, and shoepegs. 

Birch is particularly popular for furniture, 
flooring, doors, and interior trim. It is a good 
cabinet wood when strength and hardness are 
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desired. It is sometimes available as selected white 
birch (all sapwood one face), and selected red birch (all 
heartwood one face). Most users prefer birch that 
contains portions of both heartwood and sapwood, 
available as natural birch. 

Birch is also the most popular of the decorative 
plywood veneer faces. Vast amounts of birch 
plywood are consumed every year, much of which 
is imported from Japan. Japanese birch looks the 
same as American birch. 


Butternut 


Genus: JUGLANS. Lumber species: cinerea; only 
species. See Figure 12-7. 

Characteristics: Butternut is relatively soft and 
weak. It does not bend well and is likely to split. 
The texture is rather coarse, but it sands well and 
can be polished to a satin luster. Because of its low 
density, it is easy to work and will machine well. 
Butternut has light brown or fawn heartwood and 
slightly lighter sapwood. 
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Figure 12-7. Butternut has a light brown heartwood. It is easy 
to work and machines well. (Fine Hardwood Veneer Assoc.) 


Butternut is a member of the walnut family. It is 
better known for its edible nuts than its lumber. The 
tree grows from southern New Brunswick and 
Maine, through the upper peninsula of Michigan, to 
eastern South Dakota. It is then found southward 
into northern Arkansas and the mountains of 
Alabama and Georgia. 

When butternut grows in open spaces, the trunk 
is short. It branches out just above the ground. 
Occasionally found in forests, the trees may reach 
heights of 100’ (30.5 m) and diameters of 4’ (1.2 m). 
The supply of butternut is diminishing. The tree is 
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short lived as the widely branched crown is weak 
and susceptible to breakage by storms or heavy 
loads of snow. Injuries leave the trees open to 
fungus diseases and insects. 

The grain pattern of butternut closely resembles 
that of its relative, black walnut. Yet, butternut is 
much softer and lighter in color. It is sometimes 
called white walnut. It is preferred by some architects 
and designers over black walnut for wall paneling 
because of its light, cheery color. Butternut is often 
used in making church altars. 

Butternut is a good cabinet wood, although rela- 
tively weak. It is used for interior trim, cabinets, and 
boat trim (due to its natural oils). 


Aromatic red cedar 


Genus: JUNIPERUS. Principal lumber species: 
virginiana. See Figure 12-8. 

Characteristics: Aromatic red cedar trees are soft- 
woods. The tree is an evergreen, with closed-grain 
wood. It has medium density and is brittle, yet very 
durable. The wood has a pleasing and lasting scent. 
The heartwood is red and the sapwood is white. 


chests and closets. 


Red cedar, or aromatic cedar, is not actually part 
of the cedar family. It belongs to the cypress family. 
In fact, the wood we call cypress does not belong to 
the cypress family. This shows how names and 
families do not always match. 

Red cedar is cut from small timber. The lumber 
is therefore small in width and only average in 
length. It is very knotty and contains a great deal of 
sapwood. Red cedar cannot be bought as clear 
lumber, heartwood, or in wide widths. 

Aromatic cedar gives off a unique scent. Most 
persons have smelled it when opening a cedar chest 


or cedar-lined closet. In spite of popular belief, the 
aroma does not repel moths. Cedar is also used for 
novelty furniture, wall paneling, and pencil slats. 
The sawdust is distilled for the aromatic oils. 


Cherry 


Genus: PRUNUS. Lumber species: serotina. See 
Figure 12-9. l 

Characteristics: Cherry is a medium weight, 
hard and stable wood. It is closed grain with visible 
annual growth. Cherry machines and sands to a 
glasslike smoothness. It can be bent when mois- 
tened. The heartwood is reddish-brown, sometimes 
with greenish cast; the sapwood is yellowish-white. 

Lumber from any fruit trees is commonly called 
fruitwood. Cherry falls into this category. Like all fruit 
trees, cherry belongs to the rose family. Under poor 
growing conditions a Prunus serotina is a small, 
scrubby tree. In the rich moist soil of the Appalachian 
regions it may reach heights of 100’ (30 m) or more. 
Diameters of 4’ to 5’ (1.2 m to 1.5 m) are fairly 


common. 


Figure 12-9. Cherry is one of the most popular hard- 
woods. It sands exceptionally smooth and has a high 
luster. (Fine Hardwood Veneer Assoc.) 


Cherry is regarded as one of the top furniture 
hardwoods. In this country, it is second only to 
walnut. Although one of the finest cabinet woods, 
cherry is relatively scarce. The once large timber 
resource has been cut. Top quality cherry is rarely 
found. Woodworkers face having to dispose of 
knots and other defects. 


Chestnut 


Genus: CASTANEA. Principal lumber species: 
dentata. See Figure 12-10. 

Characteristics: Chestnut is a low-density, 
coarse-textured, durable hardwood. It machines 
easily. The wood has prominent open-grained 
annual growth rings. 


Figure 12-10. Most chestnut trees were killed by fungus. 
Wood which is left is quite wormy. 
(Fine Hardwood Veneer Assoc.) 


Chestnut was once an important timber tree of 
the Appalachian region. Due to the chestnut blight, 
a parasitic fungus, the species has been almost 
entirely destroyed. The remaining timber, standing 
dead for several decades, is quite wormy. 

The wood, from dead trees, is still used for wall 
paneling, chests, etc. It gives a distinctively rustic 
effect. At one time, it provided material for interior 
trim, furniture, shingles, and fence posts. It is one of 
the most durable native hardwoods. 


Cottonwood 


Genus: POPULUS. Principal lumber species: 
deltoides (eastern cottonwood); heterophylla (swamp 
or river cottonwood); trichorcarpa (black cotton- 
wood); and balsarnifera (balsam poplar or Balm of 
Gilead). See Figure 12-11. 

Characteristics: Cottonwood is soft and light- 
weight. It is a closed-grained hardwood that is coarse 
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Figure 12-11. Cottonwood is soft and light in weight, but 
difficult to split. (Fine Hardwood Veneer Assoc.) 


in texture and difficult to split. It machines easily but 
contains minerals which dull cutting edges on most 
tools. Carbide-tipped tools are used with cottonwood. 
Cottonwood is low in luster and finishes poorly 
because of the minerals. The heartwood is very light 
brown, often with a grayish tint. The sapwood is 
lighter. The annual rings are hardly visible. 

Eastern cottonwood is scattered over the entire 
eastern half of the U.S. Swamp or river cottonwood is 
abundant in the south Atlantic and Gulf regions of 
the Mississippi Valley. Black cottonwood is the largest 
hardwood tree of the West Coast. It grows from 
southern Alaska to southern California. It is some- 
times called western poplar. It is also called balsam 
poplar in Canada, Alaska, and along the northern 
border of the U.S. 

Cottonwood is used primarily for boxes and 
food crates. Resistance to splitting and little taste or 
odor are important for these uses. Other uses 
include mill products, woodenware, core stock for 
plywood, and pulp for paper. Cottonwood is hard 
to finish with beauty. 

Cottonwoods are in the true poplar family, a 
branch of the willow family. The tree we commonly 
know as yellow poplar is really a magnolia. Its name 
has recently been changed to American tulipwood. 
Cottonwoods are in the same genus as the aspens 
and poplars. Cottonwood and aspen are almost iden- 
tical. Aspen is used only as pulp in papermaking. 


Cypress 


Genus: TAXODIUM. Principal lumber species: 
distichurn. See Figure 12-12. 

Characteristics: Cypress is lightweight, soft, and 
easily worked. It is rather coarse in texture. The 
heartwood of deep swamp and yellow cypress is a 
light orange-brown color. Tidewater cypress is darker 
and redder. The heartwood of cypress, particularly 
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Figure 12-12. Cypress is very durable when placed in a 
decay-promoting environment. 


tidewater cypress, has a reputation for durability. 
However, careful seasoning is necessary to prevent 
hairline checking. 

Bald cypress is the name commonly given to this 
species, yet it is not a true cypress. It belongs to a 
family that includes redwood. It grows in swamps 
and streams. You find it from southern New Jersey to 
Texas in a wide coastal strip. From there, growth is 
found up the Mississippi Valley to southern Indiana 
and Illinois. The most valuable timber, tidewater 
cypress, grows along gulf swamps close to the sea. 

Durability, when exposed, sets cypress apart from 
most other American woods. Cypress is excellent for 
exterior use as siding, water tanks, small boats, etc. In 
the areas that produce cypress, the best grades are 
widely used for millwork of all kinds. It is somewhat 
weak for furniture, but is attractive as wall paneling. 

Cypress trees over 200 years old are subject to 
attack by fungus. The fungus produces the lumber 
defect known as peck. The fungus dies when the tree 
is cut, leaving residue and holes. Pecky cypress is 
widely used for greenhouse benches because it is 
not affected by soil organisms. It is also used as 
paneling to give a rustic effect. 


Ebony 


Genus: DIOSPYROS. Principal lumber species: 
celebica (macassar ebony). See Figure 12-13. 

Characteristics: Ebony is a dense, closed-grain 
hardwood with very distinctive grain pattern. Its 
color is dark brown to black with large portions 
streaked with yellowish-brown or gray. The density 
of ebony makes it very hard to work. 

Several species of the Diospyros genus are avail- 
able. Macassar ebony, from the East Indies, is the 
most common because of its pronounced grain 
pattern. Solid black ebonies are found in Gaboon, 
Angola, and Sri Lanka. 


Figure 12-13. Ebony is a very dark, dense hardwood. 


Ebony is commonly used for inlays and 
marquetry. It also is turned into decorative handles 
and other ornamental work. 


Elm 


Genus: ULMUS. Principal lumber species: fulva 
(slippery elm or red elm); racemosa (rock, cork, or 
hickory elm); americana (American or white elm). 
See Figure 12-14. 


Both are scarce due to Dutch elm disease. (Fine Hardwood 
Veneer Assoc.) 


Characteristics: Elm is very strong and tough for 
its weight. A medium-density wood, elm is both 
elastic and shock resistant. It machines well, but the 
texture is rather coarse. Annual rings are clearly 
defined. Elm stains and fills well. The heartwood 
color is pale brown, and occasionally dark brown. 
Slippery or red elm wood is light with a grayish hue. 

White elm is the most known elm species. It once 
lined streets of most cities from the Midwest east- 
ward. The wood is used in manufacture of baskets, 
particularly rims and bent handles. 

In recent years, the white elm has been subject 
to Dutch elm disease. The disease kills all growth of 
the tree. 

Slippery elm or red elm is sold as northern gray 
elm. It is the best elm for cabinet work. This is due to 
its soft and even texture. It is also light and uniform 
in color. 

Rock elm is more dense and shock resistant than 
other elm species. It is used mainly for industrial 
purposes requiring strength. 


Douglas fir 


Genus: PSEUDOTSUGA. Principal lumber 
species: menziesti. See Figure 12-15. 

Characteristics: Douglas fir is a soft, coarse- 
textured, nonporous softwood. The annual rings are 
clearly marked by the color of earlywood and 
latewood. It works easily, but has low luster. 
Heartwood color varies from pinkish-yellow to 
reddish-brown, depending on conditions of growth. 
The sapwood is lighter. 


Figure 12-15. Douglas fir has widespread use for 
plywood and mill products. 


Douglas fir is a valuable timber tree. It produces 
large amounts of softwood lumber and veneer. 
Inland growth produces smaller timber that is 
harder and redder in color. It tends to have cross 
grain in it and is knotty. i 
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Coastal timber grows up to 325’ (99 m) high and 
17’ (5.2 m) in diameter. It produces most of the 
lumber known as Douglas fir or Oregon pine. 
Timber size permits the manufacture of vast 
amounts of lumber from each felled tree. Each 
results in a variety of grades. The best logs are cut 
into veneer for use as Douglas fir plywood. Lumber 
is widely used for mill products including doors, 
sash, interior trim, and moldings. 

Inland California Douglas fir grows in the 
mountains and tends to be softer and of more even 
growth than coastal timber. It is redder in color and 
is sometimes marketed as California red fir. 


Red gum 

Genus: LIQUIDAMBAR. Principal lumber 
species: styraciflua (red or sweet gum, sap gum); 
only species. See Figure 12-16. 

Characteristics: Red gum is moderately hard 
and strong. It has closed grain and will finish with 
beauty. It is easily machined, but has poor dimen- 
sional stability. Red gum heartwood is brown or 
reddish-brown, sometimes figured with dark mark- 
ings. Sapwood is an off-white color. 


Figure 12-16. Red gum is often figured with dark mark- 
ings. (Fine Hardwood Veneer Assoc.) 


Gum is one of the most important timber trees 
of the southern U.S. It is an example of the change 
brought by advances in technology. Seventy-five 
years ago the sweet gum was regarded as having 
little or no value. It was difficult to season. Newer 
drying techniques permit gum to be processed into 
furniture and other products. It is one of the most 
used hardwoods. 

Gum has a wide band of sapwood in the trunk. 
Only mature trees have any heartwood at all. Very 
large trees can produce the clear, selected red wood 
favored by woodworkers. However, you must cut 
out knots and other defects. 
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Sap gum is not another species. It is red gum with 
too much sapwood to qualify as selected red gum. 
Occasionally, you find boards that are all sapwood, 
but most contain heartwood and sapwood. Selected 
red gum is all or nearly all heartwood on one face. 

Gum is grown across the entire southeastern 
U.S. It favors moist, rich soil and grows best in river 
bottoms close to the Gulf, southern Atlantic regions, 
and the Mississippi Valley. Maximum size is about 
150’ (45.7 m) high and 5’ (1.5 m) in diameter. 

Gum stains well to match other lumber. In furni- 
ture, it is often used with more valuable woods. 
Most flush doors produced in the South have gum 
veneer faces. Large quantities of gum are processed 
into plywood and veneer each year. 


Hackberry 


Genus: CELTIS. Principal lumber species: 
occidentalis (hackberry); and laevigata (sugarberry). 
See Figure 12-17. 

Characteristics: Hackberry is a medium density 
hardwood. It is creamy white with a grayish hue. 
There is little difference in color between heartwood 
and sapwood. The annual rings are clearly visible. It 
is widely used for interior trim and cabinetry. 


Figure 12-17. Hackberry, a member of the elm family, is 
often substituted for American elm. (Fine Hardwood 
Veneer Assoc.) 


Hackberry is common, though scattered, 
throughout the eastern half of the U.S. Sugarberry 
grows mostly in the southeastern states and is more 
plentiful. However, the hackberry name is still used 
for sugarberry lumber. 

Hackberry species are members of the elm 
family. They are gaining popularity as elm substi- 
tutes because of similarities to elm. Hackberry is 
plentiful. Elm is becoming scarce due to Dutch elm 
disease. Hackberry is resistant to the disease. 


Hackberry that is not handled properly will 
develop sap stain. Sap stain is noted by odd coloring. 
The wood must be seasoned quickly with caution to 
prevent this. When care is taken, hackberry is one of 
the most beautiful American hardwoods. 


Hickory | 

Genus: CARYA. Principal lumber species: ovato 
(shagbark hickory); laciniosa (big shellbark hickory); 
tomentosa or alba (mockernut hickory); and glabra 
(pignut hickory). See Figure 12-18. 


Figure 12-18. Hickory is strong and elastic. It is valued for 
bent laminations, such as skis. (Fine Hardwood Veneer Assoc.) 


Characteristics: Hickory is a very hard, elastic, 
and strong hardwood. It is the toughest American 
wood and provides the strength for athletic equip- 
ment, ladder rungs, etc. It machines, turns, and 
steam bends well. It has distinct growth rings. The 
heartwood is light reddish-brown or tan and the 
sapwood is creamy white. 

Hickory and pecan are members of the walnut 
family. The two are so closely related that indi- 
vidual specimens of hickory and pecan are difficult 
to identify. An inspector of the National Hardwood 
Lumber Association will not attempt to separate the 
two once they are mixed. | 

Hickory and pecan are slow growing trees. They 
require 100 years or more to attain timber size. They 
are scattered across the eastern half of the U.S. and 
are often found growing with other hardwoods. _ 

Hickory timber is valuable because of its tough- 
ness and elasticity. It is used for molded and bent 
laminations that require great strength. One example 
is skis. It is also famous for its use in smoking meats. 
The hickory flavor given smoked food is unique. 


Lauan 


Genus: SHOREA (red and tanguile lauans); 
PENTACME (white lauan). Principal lumber 


species: negrosensis (red lauan); contorta (white 
lauan); polysperma (tanguile). See Figure 12-19. 
Characteristics: Lauans are a medium-density, 
coarse-textured hardwood with red tint. Tanguile is 
a dark reddish-brown; red lauan is red to brown; 
and white lauan is light brown to light reddish- 
brown. Tanguile has a coarse texture and white lauan 
has cross grain in it. Red lauan has larger pores, 
whereas tanguile has smaller pores and finer texture. 


Figure 12-19. Red lauan is more commonly known as 
Philippine mahogany. 


Lauan grows in the Philippines, West Malaysia, 
Sarawak, Brunei, and Indonesia. Red lauan is often 
called Philippine mahogany, although not related to the 
mahogany family. The Philippine islands were the 
principle source of Lauan, but they no longer produce 
logs in commercial quantities. The forests have been 
logged out. Lauans are more coarse grained and 
stringy compared to tropical American and African 
_mahoganies. They require a greater amount of 
sanding to produce a finished surface. They are also 
- much less stable under moisture changes. 

Lauan is most commonly used as a veneer core 
for hardwood plywood. Lauans offer a less expensive 
alternative to African and American mahoganies for 
furniture, doors, moldings, and cabinets. 


Limba 


Genus: TERMINALIA. Principal 
species: superba. See Figure 12-20. 

Characteristics: Limba has a medium hardness 
and texture. It machines, glues, and finishes well. 
It is pale yellow to light brown with large pores. 
This coloring is often called natural blonde, a tint 
that is desired in contemporary furniture. Limba 
is open grain, but finishes well with the eeseation 
of filler. 


lumber 
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Figure 12 12-20. Limba, because of its blonde color, is often 
selected for contemporary furniture. 


Limba comes from Congo and Zaire. It is currently 
not produced in volume but has great potential. 


Genuine mahoganies 


Genus: SWIETENIA. Principal lumber species: 
rnacrophylla (tropical American mahogany); 
mahagoni (Cuban mahogany). See Figure 12-21. 

Characteristics: Mahogany is a moderately 
dense and hard wood with great strength in 
comparison to its weight. It is stable and durable in 
situations favoring decay. It has unsurpassed 
working, bending, and finishing characteristics. It 
has large open pores that need filler for most 
finishes. It has an even texture with visible annual 
growth rings. The color is medium reddish-brown 
but darkens over time to be a deep, rich, golden 
brown or reddish brown. 


Figure 12-21. Genuine mahoganies are valued for their 
appearance, texture, and working qualities. 


Many woodworkers regard genuine mahoga- 
nies as premier cabinet woods. It has all the 
characteristics for fine furniture, interior trim, and 
cabinetry. It is a superb carving and turning wood. 

Only the genus Swietenia may be sold as 
mahogany. Any other genus must have a prefix, such 
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as African mahogany. Philippine mahogany is not 
a mahogany at all; it is a lauan and should be sold 
as such. 

Both Cuban and tropical American mahoganies 
have highly figured grain. Cuban mahogany is 
heavier and harder than similar species. It is 
extremely durable and wears exceptionally well. 


African mahogany 


Genus: KHAYA. Principal lumber species: 
ivorensis. See Figure 12-22. 

Characteristics: African mahogany has much 
the same qualities as genuine mahoganies. All are 
related botanically, hence, are similar in cell struc- 
ture and appearance. Woodworkers consider 
American mahogany superior in working, 


finishing, and other technical properties. African is 
more figured with crotch, swirl, and broken stripe 
grain patterns. 


Figure 12-22. African mahogany, although coarser and 
harder to work with, is often selected over genuine 
mahogany because of its figured grain pattern. (Fine 
Hardwood Veneer Assoc.) 


The texture of African mahogany is more coarse 
than genuine mahogany. It will accept stain better. 
Be careful when finishing furniture that uses 
genuine mahogany for structure covered with 
African mahogany veneer for appearance. Exposed 
parts of the genuine mahogany will finish differ- 
ently than the African mahogany veneer. 


Hard maple 


Genus: ACER. Principal lumber species: 
saccharum (sugar maple); and nigrum (black maple). 
See Figure 12-23. 

Characteristics: Hard maple is a heavy and 
strong wood. It is famous for resistance to abrasive 
wear. Hard maple has visible, but not prominent, 


SS 
x = n —- 


Figure 12-23. Hard maple has an indistinct grain pattern. 
(Fine Hardwood Veneer Assoc.) 


annual growth rings. The wood has no odor or 
taste. It does not require filling because the texture 
and grain are very fine. Heartwood color is very 
light brown or tan, sometimes with darker mineral 
streaks. Softwood is white or off-white. The 
saccharum and nigrum species are so closely related 
that both are sold as hard maple. 

Hard maple is the most valuable and most plen- 
tiful member of the maple family. It grows in the 
eastern U.S. and Canada. The best wood comes 
from near the Great Lakes, the St. Lawrence Valley, 
and northern New England. The tree is also called 
sugar maple because of the sweet sap that flows from 
it during early spring. This sap is the source of 
maple syrup. 

The excellent technical properties of hard maple 
make it suitable for industrial uses. Its resistance to 
wear makes it a leader for flooring. Well-made hard 
maple furniture often outlasts the owner. It is suit- 
able for turnery, wooden dishes, and a variety of 
mill products. 

Some trees develop special grain figures such as 
curly grain, mottle, and bird’s eye. Mottled grain is 
a less distinct grain direction because wood rays cut . 
across the grain. Bird’s eye grain has no visible 
grain direction; dark circles cover the board in a 
scattered pattern. It was once thought that bird’s 
eye figure was caused by birds pecking at the wood. 
Although this claim has been disputed, no cause for 
bird’s eye has been found. 


Soft maple = 


Genus: ACER. Principal lumber spec 
(red or swamp maple); and saccharinurt 
white maple); negundo (box elder). See Fi 

Characteristics: Soft maple has mec 
and hardness. It is stable and has goo 


en PEN Se ee 
= ‘SR EE E F 
a i a =, a "a 

ne a 


iea.. I es ie 


2 Siem 


Figure 12-24. Soft maple is often wormy. (Fine Hardwood 
Veneer Assoc.) 


and finishing properties. The grain is fine textured 
since the pores are small. Growth rings are not 
distinct. The color of the heartwood varies from 
pale tan to reddish-gray, sometimes streaked. 
Sapwood is off-white to white. 

Soft maple is not actually soft compared to most 
woods. However, it is softer than hard maple. Soft 
maple trees are found across most of the eastern 
half of the U.S. Silver maple is less abundant than red 
maple except in the Mississippi Valley. 
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Most soft maple is used in the furniture industry. 
Higher maple grades are used to produce colonial 
style furniture. Lower grades are used in boxes, crates, 
and other shipping containers. Maple is odorless and 
tasteless, permitting its use for handling food. 

Particularly in the South, soft maple contains 
spot worm holes. Thus, specifications for southern 
maple include WHAD (worm holes a defect) or 
WHND (worm holes no defect). The worm holes in 
WHAD are small and may be easily filled. Worm 
holes are never so numerous in either grade that 
they detract from a painted finish. 

The box elder is a third soft maple that furnishes 
limited amounts of lumber. Most box elder trees 
branch out near the ground. Tall trees are seldom 
found. Lumber from box elder trees is mixed with 
other soft maple lumber. 


Oak 


Genus: QUERCUS. Principal lumber species: 
rubra (red oak); alba (white oak); and robur (English 
brown oak). See Figure 12-25. 

Characteristics: Oak is a very heavy, hard, and 
strong hardwood. It works, turns, carves, and bends 
well considering its density. Sanding and finishing 
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Figure 12-25. Oak, especially white oak, is a popular choice for contemporary furniture. (Fine Hardwood Veneer Assoc.) 
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qualities are excellent. It is also dimensionally 
stable. Oak has large pores that usually require filler 
before finishing. The heartwood color of red oak is 
reddish or light reddish-brown. White oak heart- 
wood is light tan or light brown. 

The oaks comprise the most important group of 
hardwoods in the U.S. None is more widely 
accepted for contemporary designs. Many different 
species are included in the oak family. Most are 
marketed as either red or white oak. Distinctions 
pocen the two are as follows: 

n: oak 

* The heartwood tends to be a reddish color. 

* Vessels of heartwood have few tyloses 
(mineral and chemical deposits); thus, the 
wood is not waterproof. 

* Pores in latewood are few. 

* Annual rings are widely separated 
resulting in a coarser textured wood. 

% Heartwood is not durable when condi- 
tions may cause decay. 

3 Wie oak 

- The heartwood tends to be tan or brownish. 

X Vessels of heartwood contain abundant 
tyloses which block pore openings and 
make the wood waterproof. 

X Pores in latewood are small and numerous. 

# Annual rings are compact resulting in a 
finer textured wood. 

X Heartwood is durable under conditions 
favoring decay. 

Oak is related to beech and chestnut. However, 
the Quercus family is unique. It is the only genus 
that bears acorns. It is also one of the few groups 
that includes both hardwoods (covered here) and 
softwoods (called live oak). The range of growth 
extends across the U.S. with concentrations east of 
the Great Plains and on the West Coast. 

Oak has been selected for almost every applica- 
tion requiring wood. Oak is a common material for 
contemporary furniture because of its light color. It is 
also a standard for hardwood flooring due to dura- 
bility as well as beauty. In addition to appearance 
products, oak is a utility wood. It has been used for 
food crates, bridge timbers, and railway crossties. 

Either red or white oak will serve equally well 
for most purposes. The only exception is to use 
white oak in areas where decay is likely. White oak 
pores are filled with mineral and chemical deposits 
(tyloses). The deposits add to water resistance and 
durability in moist conditions. 

Oak has many wood rays. As discussed in 
Chapter 11, the method of cutting will either expose 
the rays, or reduce their appearance. Quarter-sawn 


oak is cut through the rays. The rays then appear as 
large flakes. Rift-sawn oak is cut across the rays. The 
cross-sectioned rays appear very thin. This effect is ` 
called comb grain because it looks much like hair. 


Paldao 


Genus: DRACONTOMELUM. Principal lumber 
species: dao. See Figure 12-26. 

Characteristics: Paldao is gray to reddish-brown 
with varied grain effects, usually dark, irregular 
stripes. Pores are very large and partially plugged. It 
is a fairly dense hardwood, comparable to walnut. 


Figure 12-26. Paldao is comparable to walnut in appear- 
ance and working qualities. It is considered an exotic 
wood and used primarily for architectural woodwork. 


Paldao is one of the finest Philippine cabinet 
woods. It is not related to lauan (Philippine 
mahogany), nor does it resemble that species. It 
looks much like a striped walnut, although it would 
never be mistaken for walnut. It also has odd 
finishing qualities. The wood brightens when 
finishing materials are applied. 

Paldao is found in limited quantities. It is 
considered an exotic wood and is used mainly for 
architectural work. 


Pecan 


Genus: CARYA. Principal lumber species: illi- 
noensis. See Figure 12-27. 

Characteristics: Pecan is very heavy, hard, and 
elastic. It machines, turns, and steam bends well. The 
annual rings are very distinct. The heartwood color is 
light to dark reddish-brown; the sapwood is white. 

Pecan is essentially a southern wood. It is found in 
Louisiana, eastern Texas, Mississippi, and Arkansas. 

Although pecans and hickories are closely 
related, there are slight differences. Pecan is not quite 


Figure 12-27. Pecan is related and comparable to hickory. 
(Fine Hardwood Veneer Assoc.) 


as tough as hickory, but is still harder than other 
species. Generally, the heartwood of pecan is a little 
darker than hickory and tends to be more red in color. 

Pecan has great strength, resistance to abrasive 
wear, and good finishing qualities. It is an excellent 
furniture wood. 


The pines 

Pines comprise the most valuable commercial 
group of timber trees in the world. They supply 
wood for construction and cabinetmaking and pulp 
for making paper. 

Thirty-five species of pine have been classified. 
Of these, 28 supply lumber for use in various appli- 
cations. All are softwood, nonporous, and have 
visible annual rings. Those discussed here have 
applications in cabinetmaking and millwork. 


Ponderosa pine 

Genus: PINUS. Principal lumber species: 
_ ponderosa. See Figure 12-28. 

Characteristics: Even though ponderosa pine is a 
nonporous softwood, the soft texture can be coarse 


Figure 12-28. Ponderosa pine. 
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or fine. It depends on the region where the tree was 
harvested. Ponderosa pine has excellent dimen- 
sional stability and is easy to work. It has a low 
density, and is easily marred. The heartwood is light 
in color, varying from creamy white to straw, some- 
times with an orange tint. The sapwood is white. 

Ponderosa pine grows in mountainous regions 
from British Columbia to Mexico and from 
California to Nebraska. Stands form great forests. A 
variety of grades are produced by these stands. 

Ponderosa pine is the most important mill 
species. Many large sash and door plants manufac- 
ture products entirely from ponderosa pine. Trim, 
moldings, and cabinets are also produced from the 
wood. Large amounts of ponderosa pine plywood 
are produced. 

Most ponderosa pine products are painted. 
Traditionally stain has not been used because the 
wood absorbs it in varying amounts. Newer, gel- 
based stains that control the amount of absorption 
allow fine finishes to be applied to pine. A lacquer 
or varnish topcoat is applied over the stained wood 
for protection. 

Lower grades of ponderosa pine may have 
many knots. These grades have gained popularity 
as knotty pine wall paneling and cabinet doors in 
recent years. Common grades of ponderosa pine 
with mainly knot defects are used for this purpose. 
Lower grades are cut to common grade dimension 
lumber and used for light construction and inex- 
pensive shelving. 


Sugar white pine 

Genus: PINUS. Principal lumber species: lamber- 
tiana. See Figure 12-29. 

Characteristics: Sugar white pine is easy to work 
and used to a great extent for mill products. The 
texture is fine, soft, and uniform. It works well with 
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Figure 12-29. Sugar pine. 
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hand tools, making it the choice product for pattern 
making in the foundry industry. The heartwood is 
light tan or brown. The sapwood is white. Like any 
true white pine species, sugar pine offers consider- 
able durability when exposed to decay. 

Sugar pine is the tallest of the pine trees. Older 
trees have reached 250’ (76 m) high and had 12’ (3.7 m) 
diameters. The species is found in Oregon and 
California, with 80% of the stand in California. 

The large, coarse knots in sugar pine make it 
unsuitable for knotty pine wall paneling. Lower grades 
are used for light construction, boxes, and crates. 


on 


Southern vellow 


‘pine 


Genus: PINUS. Principal lumber species: palustris 
(longleaf pine); elliottii (slash pine); echinata (shortleaf 
pine); and taeda (loblolly pine). See Figure 12-30. 

Characteristics: Southern yellow pine includes a 
number of southern pine softwood species. The 
wood ranges from clear to knotty. It is generally 
heavy, strong, stiff, and hard. The texture is rather 
coarse, with clear annual rings. The heartwood is 
reddish-brown. It is small compared to the large 
ring of yellowish-white sapwood that surrounds it. 


Figure 12-30. Southern yellow pine. 


Southern yellow pine species grow in the 
eastern U.S. Most forest replanting is done with 
yellow pine so that the species are always abun- 
dant. There is no separation of yellow pines by 
species. Rather, species are grouped into longleaf 
and shortleaf categories. Longleaf yellow pine 
includes the palustris and elliottii species. The other 
species are sold as shortleaf pines. 

There are very few differences between the two. 
Longleaf pines are somewhat harder and stronger 
than short leaf types. However, single trees can vary 
in hardness according to the soil, water supply, and 
climate where they grew. . 


Yellow pines have great commercial value. They 
are the source of pulpwood for papermaking and 
timber for most construction materials. Smaller 
amounts are fabricated into almost any object that 
can be made of wood. Often, yellow pine is selected 
instead of other woods because it is inexpensive © 
and readily available. 


Primavera 


Genus: CYBISTAX. Principal lumber species: 
donnell-smithii. See Figure 12-31. 

Characteristics: Primavera is a moderately 
lightweight hardwood. It has medium to coarse 
texture and straight to slightly wavy grain. It is 
odorless and tasteless. The wood ranges from 
yellowish-white to yellowish-brown. 
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Figure 12-31. Primavera resembles mahogany in grain 
pattern. However, it is much lighter in color. 


Primavera was formerly marketed as white 
mahogany. The grain pattern and texture of 
primavera resemble that of most tropical woods, 
mahogany in particular. If it were not for the lighter 
color of primavera, the two could be mistaken. 

The wood has excellent finishing properties. It is 
used much like other fine cabinet woods. Boards with 
highly figured grain patterns are often used for inlays. 

Primavera is found in southern Mexico, 
Guatemala, El Salvador, and Honduras. Most of the 
wood that reaches the U.S. is grown in Guatemala. 


Redwood : 


Genus: SEQUOIA. Principal lumber species: 
sempervirens. See Figure 12-32. 

Characteristics: Redwood is soft and light in | 
weight. The texture and density of redwood varies 
greatly, but the majority is fine textured. Redwood 


widely used for siding and outdoor furniture. 


is seasoned slowly but then is not affected by dimen- 
sional change. It is easy to work and one of the most 
durable of all softwoods. It is free from resin, thus, it 
takes and holds finish well. The heartwood is cherry- 
red to reddish-brown and has very low luster. The 
sapwood is off-white with visible annual growth. 

There are two kinds of giant sequoias. One is 
redwood. The other is the big tree (sequoia gigantea). 
The big tree is no longer cut for lumber. The trees are 
protected and allowed to reach several hundred feet 
high. They are found along the western slopes of the 
Sierra Nevada mountains in central California. 

The redwood is found in a narrow strip along 
the Pacific coast. The redwood may reach heights 
above the big tree. The diameter of the redwood, 
however, is less than that of the big tree. 

Most sequoias never die of old age. They are 
felled by storms or destroyed by fire. Their 
immense trunks may also grow off balance until the 
tree is overturned by weight. 

Redwood is valuable for many purposes. The only 
limit is weakness across the grain. Its greatest strength 
is with the grain, and is one reason why redwood is 
often used for columns. Redwood is best suited for 
areas exposed to decay. It is resistant to moisture and 
can be used for all exterior purposes, including siding, 
picnic tables, and fences. It is also used in millwork 
and furniture, but in limited quantities. 

Redwood trees sometimes produce large lumps 
(called burls) on the side of the tree. Sawed burl 
veneer has beautiful swirling grain patterns. Burls 
taken from high on a large tree can weigh many 
tons. However, the usable veneer is seldom over 
20% of the total cut from a typical burl. 


Rosewood 


Genus: DALBERGIA. Principal lumber species: 
nigra (Brazilian rosewood); latifolio (East Indian 
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rosewood); stevensonii (Honduras rosewood); 
greveana (Madagascar rosewood); and grenadillo 
(Santo Domingan rosewood). See Figure 12-33. 

Characteristics: Rosewood is a beautiful and 
valuable hardwood. It is noted by the deep reddish- 
brown to nearly purple colored heartwood. Small 
burls, black streaks, or mottlings enhance the 
appearance. Rosewood is easy to work as it is soft 
and light, and the grain is closed. Sharp tools must 
be used during cutting since the wood is splintery. 
A natural high polish can be obtained because of 
oils in the wood. 


Figure 12-33. Brazilian rosewood is available in limited 
amounts for inlaying. 


All true rosewoods are members of the 
Dalbergia genus. They grow in Asia, Madagascar, 
Brazil, and Central America. The Brazilian rose- 
wood, noted for its dazzling beauty, is becoming 
scarce. All the species are rated as valuable, and are 
used in limited amounts. Most are cut as inlay and 
veneer for fine furniture and cabinet work. Entire 
boards are rarely available. 


Santos rosewood 


Genus: MACHAERIUM. Principal lumber 
species: spp. (spp. is the abbreviated plural of 
species; the machaerium genus includes over 80 
trees.) See Figure 12-34. 

Characteristics: Santos rosewood, or Pau Ferro, 
is a heavy, hard, Bolivian and Brazilian hardwood. 
It is a fine textured wood, having small pores that 
are barely visible. The heartwood is a lustrous 
chocolate brown to purple to black color. The 
sapwood is cream color. Sapwood is sharply, 
although irregularly, defined from heartwood. The 
grain pattern is variable. It resembles, and is an 
excellent substitute for, Brazilian rosewood. 
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Figure 12-34. Santos rosewood, also known as Pau Ferro, 
is similar to Brazilian rosewood, but with a more 
purplish tint. 


Sapelle 


Genus: ENTANDROPHRAGMA. ` Principal 


lumber species: cylindricum. See Figure 12-35. 
Characteristics: Sapelle can be used as a substitute 
for mahogany. It is somewhat tougher, harder, and 
heavier than African mahogany, but works fairly well. 
There is considerable variation in grain pattern. Most 
often, it is straight with light portions jutting out from 
the stripes. This pattern is called stripe and bee’s wing. 


Figure 12-35. Sapelle is one of many mahogany substitutes. 


Sapelle is one of Angola’s most common 
timbers. It is related to the genuine mahoganies 
although it is not of the same genus. It has the color, 
grain, and figure of mahogany but is 10% to 15% 
heavier with less dimensional stability. 

Sapelle is used mainly in Europe for furniture, 
cabinets, case goods, and interior decoration. It is 
readily available as both lumber and veneer. 


Sassafras 


Genus: SASSAFRAS. Principal lumber species: 
albidum. See Figure 12-36. 


i aaaea 908 200 Eo SNA DA GO SBT Ltrs = i -ii > 
t 3 - - -55 - 


E 
n 


Figure 12-36. Sassafras replaces chestnut for many appli- 
cations. (Fine Hardwood Veneer Assoc.) 


Characteristics: Sassafras is one of the few soft 
hardwoods with decorative grain character. It is 
easy to work, but is brittle. Take care not to lift the 
grain when planing. The pattern is somewhat like 
ash. The general texture is like ash or hackberry, but 
much softer. Sassafras also resembles chestnut, - 
except that the lighter color tends to have a 
yellowish tint instead of grayish. 

Sassafras is a beautiful wood for cabinets, rustic 
wall paneling, and novelty pieces of furniture. It is 
sometimes used for exterior furniture and siding. 

The wood is found in limited amounts over 
most of the eastern half of the U.S. However, it is so 
widely scattered that large harvests are not likely. 
In good climates, trees up to 100’ (25.4 m) tall and 
3’ (0.9 m) in diameter have been cut. The average 
tree is much smaller. 


Satinwood 

Genus: CHLOROXYLON. Principal lumber 
species: swientenia (East Indian satinwood); also 
Zanthoxylum flavum (Santo Domingan or West 
Indies satinwood). See Figure 12-37. 
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Figure 12-37. Satinwood has an oily texture and appearance. 


Characteristics: Satinwood is a very hard, dense 
hardwood. It has interlocking grain that tends. to 
check. The pattern is rippled or stripe and bee’s 
wing figure. It is golden yellow in color when cut, 
but deepens to rich golden brown with age. When 
freshly cut, it has a strong coconut odor and oily 
texture and appearance. 

Santo Domingan satinwood is found in Puerto 
Rico, Honduras, the Bahamas, and in southern 
Florida. Almost all antique furniture including 
satinwood is the Santo Domingan type. East Indian 
satinwood, grown in Sri Lanka and southern India 
has come into some use. However, it is harder, paler 
in color, and more figured. The cost of satinwood 
limits its use to fine furniture inlay and banding. 


Spruce 


Genus: PICEA. Principal lumber species: 
sitchensis (Sitka spruce); engelmanni (Engelmann 
spruce); the following are marketed as eastern 
spruce; canadensis (white spruce); rubens (red spruce); 
and mariana (black spruce). See Figure 12-38. 


Figure 12-38. Only spruce species labeled as Eastern 
spruce are suitable for cabinet and millwork. 


Characteristics: Spruce is a nonporous evergreen 
softwood. It is soft and relatively weak, although 
Sitka is fairly strong compared to its weight. The 
machining qualities of eastern and Engelmann 
spruce are fair, but are poor for Sitka spruce. 
Dimensional stability of spruce is excellent. The 
texture is uniform, with visible annual rings. The 
color of heartwood is light tan or reddish-brown, 
_ and the sapwood is off-white. 

All spruces are members of the pine family and 
close relatives of fir trees. Many spruces are 
trimmed for landscaping because of their beauty. 

Sitka spruce grows along the coastal region from 
Alaska to northern California. It is an important 
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construction material for Alaska. It is also suitable 
for mill products and can be used for any purpose 
requiring a softwood. Poor machining qualities 
prevent this species from being used in fine cabinet 
work. The grain is likely to tear unless processed 
with high speed, sharp machinery. 

Engelmann spruce is a highly ornamental tree of 
little commercial importance. It is relatively weak 
and used for cabinetwork that requires little dura- 
bility. The wood grows in the Rocky Mountains 
from the Yukon to Arizona. Nearly half the stand is 
in Colorado. 

White spruce, red spruce, and black spruce can be 
found all over the northern U.S. Often these species 
grow together. They are mixed during harvest and 
sold simply as eastern spruce. The wood is used for 
general carpentry, crates, ladder rails, mill products, 
and light construction. 


Sycamore 


Genus: PLATANUS. Principal lumber species: 
occidentalis. See Figure 12-39. 

Characteristics: Sycamore is one of the softer 
hardwoods. It has a medium density and average 
hardness and strength. The grain is closed but the 
texture is still rather coarse. Its color is flesh pink to 
brownish-pink with slightly lighter sapwood. 


make it hard to split. (Fine Hardwood Veneer Assoc.) 


The sycamore is the largest broadleaf tree. 
Specimens 170’ (52 m) tall and 14’ (4.3 m) in diam- 
eter have been recorded. The average full grown 
tree is 120’ (36 m) high and 2’ to 4’ (0.6 m to 1.2 m) 
in diameter. Most sycamore grows in the lower 
Ohio and Mississippi Valleys. i 

The interwoven fibers of sycamore make it hard 
to split. It is also hard to work. It is processed best 
on high speed equipment. 
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Quarter-sawn lumber displays a very attractive 
small flake figure. Large quantities of rotary-cut 
sycamore veneer are used by the packing industry 
for fruit and vegetable containers. Lumber is fabri- 
cated into inexpensive furniture, usually stained to 
imitate maple. It is a good utility wood for building 
cabinets, especially hidden parts. One of the prin- 
cipal uses of the wood is for drawer slides. 


Teak 


Genus: TECTONA. Principal lumber species: 
grandis. See Figure 12-40. 

Characteristics: Teak is quite hard and strong. It is 
not difficult to work if you use carbide tools. Ordinary 
tools dull quickly because of minerals and silicates in 
the wood. It is usually straight grained, although some 
lumber is highly figured. Once seasoned, it is dimen- 
sionally stable. The color is tawny yellow to dark 
brown, often with light streaks. The wood is similar to 
fine walnut except that teak feels oily because of the 
high amount of silicates in the wood. 


Figure 12-40. Teak is common in Modern Scandinavian 
and Oriental furniture styles. Lumber supplies are 
limited, but it is readily available as veneer. 


Teak is imported from Myanmar, India, and 
Thailand. It is available as veneer but limited as 
lumber. Teak is resistant to decay, but because of 
cost it is not widely used for exterior applications. It 
is mostly used for interior woodwork and contem- 
porary, Scandinavian, and Oriental furniture styles. 
Teak is also used extensively for pricey outdoor 
furniture, particularly garden benches. 


American tulipwood 

Genus: LIRIODENDRON. Principal lumber 
species: tulipifera. Figure 12-41. 

Characteristics: American tulip is a moderately 
soft, low density, open grain hardwood. The texture 


Figure 12-41. American tulipwood has many uses, 
ranging from plywood veneer, to furniture components 
and interior trim. (Fine Hardwood Veneer Assoc.) 


is fairly fine and uniform because the pores are 
small. Use of a filler is optional. There is very little 
difference between earlywood and latewood so 
annual rings are not distinct. The heartwood is pale 
olive-brown to yellow-brown; sapwood is off-white 
to grayish white. American tulip works well with 
either hand or machine tools and is relatively stable. 

American tulip is anew name for yellow poplar. 
The name was recently changed for two reasons. 
First, the tulipifera species is not a poplar; it is a 
member of the magnolia family. Second, the yellow 
poplar of other countries is not near the quality of 
the American species. Thus, foreign countries have 
refrained from buying the American species. The 
name change is intended to boost sales. 

The American tulip is found throughout most of 
the eastern U.S. Trees are too widely scattered for 
mass harvesting in some areas. The best timber 
growth is in the Ohio Valley region and on moun- 
tain slopes in North Carolina and Tennessee. In 
second growths of Appalachian and eastern stands, 
there is a thick band of sapwood that is nearly 
white. Sapwood lumber is often called whitewood. 

American tulipwood is free from resin. It kiln 
dries well, glues easily, is stable, and does not split 
when nailing. It is soft enough to be a favorite wood 
for working with hand tools. It is easily stained to 
look like more costly woods. 

As veneer, American tulipwood is used for — 
faces, cross-banding, and backs of plywood. As 
lumber, it is used for furniture component parts, , 
turnery, interior trim and millwork, cabinetry, and 
exterior trim and siding. 


American walnut 

Genus: JUGLANS. Principal lumber species: 
nigra. See Figure 12-42. 

Characteristics: Walnut is moderately dense 
and hard. It is strong in comparison to its weight. 


Walnut has excellent machining properties and 
superb finishing qualities. It has open pores that 
require filling. The annual growth rings are clearly 
marked and the texture is fine and even. The grain 
pattern is highly figured, often with crotch, swirl, 
stump, and burl wood. The wood polishes to a high 
luster. The heartwood has varying colors of brown, 
often with a purplish tint. 

Walnut is the most valuable furniture and cabinet 
timber of the U.S. The beauty of walnut is admired 
by almost everyone. Most homes possess at least one 
article made of walnut. The principal uses of walnut 
are furniture, gun stocks, interior trim, cabinets, 
fixtures, instrument cases, etc. Large quantities are 
made into veneers for walnut-faced plywood. 

Most walnut is plain-sawed or flat-sliced (for 
veneer). Occasionally, walnut is quarter-sawn or 
sliced. This method produces pencil stripe walnut. 
Quarter sawing displays the edge of the annual 
growth rings. They appear like a series of narrow 
bands or lines. Walnut crotches and stumps are 
valuable and always cut into veneer. Veneer results 
in more square footage of wood per log. 

Walnut is found as isolated trees as opposed to 
dense forest stands. Growth is found over the entire 
U.S. east of the great plains. The best stands are in 
the middle west, Mississippi and Ohio Valleys, 
Tennessee, and the lower Appalachian Mountains. 

Walnut logs often are hauled over great distances 
to mills. This raises the cost of the lumber. The 
walnut log is relatively short, usually sawn into 
6’ to 10’ (1.83 m to 3.05 m) length. Top grades average 
about 7” (178 mm) in width. Lumber mills that 


Figure 12-42. Walnut is a popular American hardwood. The grain pattern may be straight (top) or wavy (bottom). 
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specialize in walnut steam the wood in walnut 
sawdust to darken the sapwood. The sapwood never 
quite reaches the color of heartwood. However, a 
skilled finisher can blend the two perfectly. 


Willow 


Genus: SALIX. Principal lumber species: nigra 
(black willow). See Figure 12-43. 

Characteristics: Willow is one of the softest 
American hardwoods, resembling basswood in 
density. It is very easy to work but is inclined to 
look and feel fuzzy after machining. Willow stains 
well, especially to resemble walnut. The wood 
has fairly uniform grain, yet it is somewhat coarse. 
The color of the heartwood varies from light 


Figure 12-43. Black willow is the only willow species of 
sawn timber size. It has been mostly used for plywood, 
but with careful finishing, can resemble walnut. (Fine 
Hardwood Veneer Assoc.) 
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eray to dark brown or dark reddish-brown. It 
sometimes has a purplish tint, much like walnut. 
The sapwood is nearly white, with grayish to light 
tan cast. Willow is one of the easiest of all woods 
to glue. 

There are many species of willow in the U.S. 
Only one, black willow, produces trees of saw timber 
size. It develops best in the rich bottomlands of the 
lower Ohio and Mississippi Valleys. It is found to 
some extent all over the eastern half of the country, 
mostly in areas with much water. Willow grows 
rapidly, reaching maximum size of 130’ (40 m) and 
diameter of 3’ (0.9 m). 

The main use of willow for some time has been 
plywood core stock, crates, and boxes. It is gaining 
popularity for inexpensive furniture, mill products, 
and wall paneling. It is very easy to work and pre- 
sents a handsome appearance. Careful finishing 
will make the wood closely resemble walnut. 


Zebrawood 


Genus: MICROBERLINIA. Principal lumber 
species: brazzavillensis. See Figure 12-44. 

Characteristics: Zebrawood is noted for its 
pronounced light gold and dark brown stripes. It is 
a heavy, hard wood with somewhat coarse texture 
The wood finishes to a high luster, but is used spar- 
ingly because of its bold appearance. The figure 
may be straight to wavy, depending on how the 
wood is cut. Zebrawood grows in Cameroon, 
Gaboon, and Angola. 

Zebrawood is considered an exotic wood. It is 
used mainly for inlays because of its high cost. The 
bright, bold features of the wood make it an attrac- 
tive addition to fine furniture. 


Figure 12-44, Zebrawood is considered an exotic wood, 
with its light gold and dark brown stripes. It is used 
sparingly because of its bold appearance. 


Summary 

Wood is the primary material in shaping our 
living environment. It is used for tables, chairs, walls, 
and entire structures. Wood has so many uses 
because it is both functional and attractive. 
Functional qualities include hardness, flexibility, and 
shock resistance. Aesthetic qualities include color, 
texture, and grain pattern. The chart in Figure 12-45 
summarizes the characteristics of each wood species. 
Your selection of a wood will be based on those qual- 
ities that you feel are most important. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Why are common names used to describe most 
woods rather than the genus/species name? 

2. Name two woods which are substituted for 
mahogany. 

3. A very hard, strong wood used for baseball 
bats, hockey sticks, and tool handles is 

4, Any wood that is made into food containers 
must be 

5. Name two woods commonly installed as hard- 
wood floors. 

6. One of the best woods for dowels, spools, spin- 
dles, and other turnery is_____ 

7. Chests and closet liners are e often made of 
because of the wood’s unique scent. 

8. Considered one of the top furniture hardwoods, 
____ can be sanded to a glasslike finish. 

9. Lumber from is the most wormy. 

10. Name two woods especially resistant to mois- 
ture and decay. 

11. White elm has become scarce because of 

12. Awood commonly substituted for elm is 

13. A very hard, elastic wood, often used for bent 
laminations (such as skis), is 

14. Lauan, also known as is an inexpensive 
substitute for mahogany. 

15. Name two characteristics which make genuine 
mahoganies different from African mahogany. 

16. Bird's eye figuring is common in lumber. 

17. Define WHAD and WHND. What wood do 
these terms refer to? 

18. Suppose you were building an outdoor flower 
box made of oak. Would you choose red oak or 
white oak? 

19. Pecan is closely related to 

20. List various applications of the three common 
pines discussed. 
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21. Name three decorative woods you might use 24. List four of the most popular woods for cabinet 


as inlay. l and furniture making. 
22. American tulipwood is a new name for ; 25. Select five woods with the best working/ 
23. Only one species of willow in the U.S. produces machining qualities. 

trees of sawn timber size, and that is the 

willow. 


1. Excellent 2. Good 3. Average 4. Fair 5. Poor 


Working Properties 


Nail and 
Screw Holding 
Turning (Includes Split Resistance 
for Nailing) 


Wood 
Characteristics 


Weight (Pounds per cubic ft. : 
at 12% moisture content) 


Specific Gravity 


Alder, red | 
Ash 
Banak 
Basswood 
Beech 
Birch 
Butternut 
Cedar, Aromatic Red 
Cherry 
Chestnut 
Cottonwood 
Cypress, bald 
Ebony 
| Elm, American 
Fir, Douglas 
Gum, red 
Hackberry 
Hickory 
Lauan (Philippine 
Mahogany) . 
Limba 
| Mahoganies, genuine 
| Mahogany, African 
Maple, hard 
Maple, soft 
| Oak, red or white 
Paldao 
Pecan 
Pine, Ponderosa 
| Pine, sugar 
Pine, yellow 
Primavera 
Redwood 
Rosewood 
Santos Rosewood 
| (Pau Ferro) 
Sapele 
Sassafras 
| Satinwood 
Spruce 
Sycamore 
Teak 
Tulip, American 
(Yellow Poplar) 
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Figure 12-45. Summary of wood characteristics. 
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Species 


Alder, red 

Ash 

Banak 

Basswood 

Beech 

Birch 

Butternut 

Cedar, Aromatic Red 

Cherry 

Chestnut 

Cottonwood 

Cypress, bald 

Ebony 

Elm, American 

Fir, Douglas 

Gum, red 

Hackberry 

Hickory 

Lauan (Philippine 
Mahogany) 

Limba 

Mahoganies, genuine 

Mahogany, African 

Maple, hard 

Maple, soft 

Oak, red or white 

Paldao 

Pecan 

Pine, Ponderosa 

Pine, sugar 

Pine, yellow 

Primavera 

Redwood 

Rosewood 

Santos Rosewood 
(Pau Ferro) 

Sapele 

Sassafras 

Satinwood 

Spruce 

Sycamore 

Teak 

Tulip, American 
(Yellow Poplar) 

Walnut, American 

Willow 

Zebrawood 


Modern Cabinetmaking 


1. Excellent 


Bending 
Difficult (1) 
to Easy (5) 
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Figure 12-45. (Continued) 


2. Good 


3. Average 


Physical Properties 


Hardness 
Hard (1) 
to Soft (5) 
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Compression 
Strength 
Weak (1) 

to Strong (5) 
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Shock 
Resistance 
Low (1) 
to High (5) 
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4. Fair 


Stiffness 


5. Poor 


Availability 


Limber (1) | L (Lumber) 


to Stiff (5) 
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V (Veneer) 


Cost 
Expensive (1) 
to Inexpensive (2) 
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P Species | —— Recommended Finishes 


Build-Up | Penetrating 
Softwood Hardwood Stain Topcoat Oil 


(R = Required 
Open Pores | Closed Pores | for Flat Surface) | (O = Optional) 
mee red eiai N o S E "eo 
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Figure 12-45. (Continued) 


Each wood has distinctive characteristics that make it identifiable. This furniture exhibits the deep, rich reddish brown 
characteristic of mahogany. 


Manufactured Panel 


Products 


Objectives 


After studying this chapter, you will be able to: 

æ Describe the materials found in each category of 
manufactured panel products. 

% List the methods used to grade panel products. 

æ Explain the use of various panel products for 
cabinets and fine furniture. 


Important Terms 


composite board 
composite panel 


performance-rated 
structural wood panel 


engineered board plywood 

product prefinished plywood 
fiberboard : panel 
hardboard prehung wallpaper 
hardwood plywood panel 


simulated wood grain 
finish panel 
waferboard 


mende particleboard 
oriented strand board 
particleboard 


M anufactured panel products are widely used 
by cabinetmakers to create large surfaces for case 
goods. They reduce the need for edge gluing 
lumber to make wide boards. Production time is 
reduced without sacrificing quality. 

Panel products are typically more stable than 
solid lumber. They warp less because they are 
constructed with layers of thin wood or wood 
fibers. There is no continuous grain pattern in a 
panel. This keeps distortion at a minimum. Some 
panels are even moisture resistant. 

The faces may be rough, textured, smooth, or 
finished. See Figure 13-1. The appearance of higher 
grades is suitable for clear finish. Lower grades 
contain defects. Veneered panels look like solid 
wood lumber. Those made of wood chips or fibers 
do not resemble real wood. Selection is based on 
whether the panel is to be hidden or visible. 

The edges of veneered and nonveneered panel 
products reveal their composition. Edges are either 
hidden in the joint or covered with wood tape, 
plastic strips, or edging. 


There are three categories of panel products. These 
products are structural wood panels, appearance 
panels, and engineered board products. 


Structural Wood Panels 


Structural wood panels are selected when 
stability and strength are required. They are typi- 
cally used for roof, wall, and floor sheathing for 
building construction, and for cabinetmaking when 
the product requires more stability than beauty. 
Laminations, such as printed vinyl or high-quality 
veneer, enhance the appearance. 

Structural wood panels are manufactured in 
various ways. Plywood is made by bonding layers 
of wood veneer with adhesive. Waferboard, 
composite board, structural particleboard, and 
oriented strand board are all made of wood chips or 
fibers bonded under pressure. 


Figure 13-1. The smooth finish of this walnut paneling 
blends well with the style of the room. (Georgia-Pacific Corp.) 
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Plywood 
Plywood is 


panel 


the most common structural 
It is manufactured with a core material 
sandwiched between two thin wood sheets, called 
fac veneers. 

The veneers are cut on a lathe. This process 
involves rotating a debarked log (a peeler block) 
against a knife. The veneer is sheared from the log 
in long sheets that are cut to size. The sheets are 
sorted according to defects. Defects may be patched 
later. See Figure 13-2. 


A—Bark is removed from the log by knurled wheels. 


Face veneers are sheets applied over the core 
material. The core may be lumber, particleboard, or 
veneer plies. Glue is applied to the layers, which are 
then clamped under heat and pressure until cured. 
The panel is then trimmed to size and shipped. 

Pound for pound, plywood is stronger than steel. 
Unlike solid wood, which is strong along the grain and 
weak across the grain, plywood is strong in all direc- 
tions. The grain direction is altered 90° for each succes- 
sive layer of wood, with both face veneer’s grain 
oriented in the same direction. These two properties 


B—Debarked log is cut into 8 ft. sections, called peeler blocks. 
C—Peeler blocks are placed on a lathe. The log is rotated 
against a stationary knife. Veneer is sheared from the peeler 
block in long sheets. 

D—The clipper cuts veneer sheets into various widths. These 
sheets are then sent to the dryer. 

E—Once dried to a moisture level for gluing, sheets are sorted 
according to defects. 


F—Defects are removed and football-shaped patches are 
inserted. 

G—Glue sheets are placed between layers of veneer. Liquid 
glue applied by a glue spreader may also be used. 

H—The layers of veneer and glue are placed in a hot press. 
They are bonded into panels under heat and pressure. 
|—After bonding, panels are trimmed, sanded, and stacked for 
inspection. After inspection, they are graded, strapped, and 
shipped. 


Figure 13-2. The steps taken to manufacture plywood. (APA-The Engineered Wood Association) 


q 


strengthen the panel and equalize tension of the grain 
patterns. It also gives plywood its resistance to checks 
and splits. Nails and screws can be inserted close to 
edges without splitting the panel. 

Structural plywood is manufactured from soft- 
wood. Hardwood plywood has hardwood veneer 
over a hardwood or softwood core. Although 
structurally sound for cabinetry, hardwood 
plywood is considered an appearance product. 

The core for structural plywood varies 
according to use. The two most common cores are 
veneer and lumber. 


Veneer-core plywood 

Veneer-core plywood is made of three, five, 
seven, nine, or more layers of veneer, depending on 
the desired properties of the completed panel. The 
thickness of the veneers and the quantity of plies 
used determine the total panel thickness. See Figure 
13-3. The veneer thickness may vary from 1/50” to 
1⁄4” (0.5 mm to 6 mm). Thinner veneers become face 


Core 


Crossbands 
Faces 


Faces 


5-Ply core 


Figure 13-3. An illustration of veneer-core plywood 
showing three-, five-, and seven-ply versions. 
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layers while thicker ones may make up core plies. 
Alternating grain direction of successive layers 
increases strength and reduces warpage. 

Panel thickness of veneer-core plywood range 
from 1/8” to 1 3/16” (3 mm to 30 mm). Common 
thicknesses range from 4” to 34” (6 mm to 19 mm). 
Three-layer, or three-ply, panels are usually 
1⁄4” (6 mm) thick. Front and back faces are bonded to 
a single core. Five plies (two faces and three cores) 
are used for panels from 5/16” to %” (8 mm to 13 
mm). Seven plies are used for panels up to 
3⁄4” (19 mm) and nine plies are used for thicker 
panels. The most used, and therefore readily avail- 
able, panel size is 4’ x 8’ (1220 mm x 2440 mm). 
Smaller and larger sizes are available. 

Veneer plywood is much less expensive than 
lumber core. It also has greater structural value. 
Select veneer plywood when the appearance of the 
edge is not a concern. Veneer core edges may show 
core voids and defects. 

Plywood with hardwood face veneers is available 
with as many as five plies in a 1/8” (3 mm) thick panel. 
American, Finnish, and Russian plywood panels are 
available with a greater number of plies per given 
thickness than those described in the previous para- 
graph. Some examples are three plies—3 mm (1/8”), 
five plies—6 mm (14), seven plies—9 mm (3/8”), nine 
plies—12 mm (%”"), 11 plies—15 mm (5/8"), and 13 
plies—18 mm (%4”). The core materials have virtually 
no voids allowing the edges to be finished in clear coat- 
ings. American manufacturers will produce these 
plywoods in any popular species. However, maple is 
the species normally stocked by distributors. The 
Finnish and Russian products are birch. 

Thin veneer 3-ply birch plywoods are available 
in the following thicknesses: 1/64” (0.4 mm), 1/32” 
(0.8 mm), 3/64” (1 mm), and 1/16” (1.5 mm). 
Versions with five plies are available in thicknesses 
of 5/64” (2 mm), 3/32” (2.5 mm), 1/8” (3 mm), and 
5/32” (4 mm). A 9-ply version is 13/64” (5 mm). 


Lumber-core plywood 


Lumber-core plywood has a solid wood center and 
thin veneer faces. The core may be thin laminated strips 
of wood or wider boards. If there are veneer layers 
between the core and the back and front faces, they are 
called crossbands. See Figure 13-4. The crossband grain 
is at 90° to the faces. Thicker panels are obtained with 
two lumber cores separated by a crossband. Standard 
panel size is 4’ by 8’ (1220 mm by 2440 mm) Thickness 
can range from 5/8” to 2” (15.5 mm to 50 mm). 

Lumber core plywood is chosen when solid 
edges are important, such as: 
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The edges of the product may be exposed. The 

cut edges of lumber core plywood are solid. 
* Edges will contain jointwork. Machined edges 
of lumber core plywood are solid wood. 
Hardware will be attached. Lumber core has 
excellent edge screw holding properties. 


Ke 


Particleboard 

Particleboard is the most stable and least 
expensive material. However, it has poor screw 
holding capabilities in edges. Core construction can 
be seen on the edges, but these are usually hidden 
with wood tape. It is approximately the same price 
as veneer-core plywood, but much less expensive 
than lumber-core plywood. 


3-Ply 


5-Ply with OK 
Edge Banding 


— pS j> Faces 
-Ply wi : DAE 

Laminated Core á Crossbands 
Laminated core 


x A> 5-Ply with 
7-Ply, va lumber core 
Two Core Az and railing 
Crossbands 


Faces 


Rails 


Core Crossbands 


Figure 13-4. Lumber-core plywood includes layers of solid 
wood and veneer. Banding may be applied to hide edges. 
Panels with rails permit machining the edges. (Forest 
Products Laboratory) 


Surface smoothness 


The face veneers of plywood may be smoothed. 
The panel may be sanded on one side (S1S) or both 
sides (S2S). They may also be touch sanded or fully 
sanded. When touch sanded, only the rough 
sections and wood splinters are removed. Fully 
sanded panels are ready for finish. 


U.S. structural plywood grades 


Structural plywood can be performance or 
nonperformance grades. Performance grades clas- 
sify veneer and nonveneer panels for the construc- 
tion industry. They are designed to meet 
requirements for spanning roof or floor joists. These 
grades are discussed later in the chapter. 

Most plywood applications do not require the 
strength of performance-grade panels. Non- 
performance plywood grades focus mostly on 
defects. However, they do meet standard strength 
requirements. The grade is stamped on the face and 
edge of the plywood panel. See Figure 13-5. It gives 
important information about the: 

æ Type of wood species of the front and back faces 

% Quality of the faces 

Æ Type of adhesive used to bond the plies 

3% Manufacturer of the product 

Æ Mill number 


Appearance Grade-Trademark 
Grade of veneer on panel face 
Grade of veneer on panel back 


Product Standard governing -= PS 174 


manufacture C se 


Mill number 


Edge Grade-Trademark 
Grade of veneer on panel face 
Grade of veneer on panel back 


Product Standard 
governing manufacture 


Designates the type of 
plywood Exterior or Interior 


A-B - G-1 - EXT-APA - PS 1-74 000 


Mill number 


Species Group number 


Figure 13-5. Plywood is stamped with a grade trademark of — 
APA-The Engineered Wood Association. The mark 
provides information on the wood species, quality, and 
recommended use. (APA-The Engineered Wood Association) 


Standards are established by manufacturers’ asso- 
ciations such as APA—The Engineered Wood 
Association and the Douglas Fir Plywood 
Association (DFPA). Governmental specifications are 
made by the National Bureau of Standards (NBS). 

The group number in the grade stamp indicates 
the weakest species used for face veneers. For 
sanded panels, the group number indicates the 
exact species group. Group 1 contains the strongest 
and stiffest woods. See Figure 13-6. 

The quality of the two faces is given by veneer 
grades, which refer to the number of defects and the 
method by which they are patched. The grades are indi- 
cated by letters separated by a hyphen. See Figure 13-7. 
An example of this is A-C plywood. The grade of the 
front face veneer is A. The grade of the back face veneer 
is C. Suppose only the front face side will be seen. You 
might choose an N grade as the front face and a C or D 
grade as the back face. The recommended environment 
where the panel is used is indicated by either INT (inte- 
rior) and EXT (exterior). 


Canadian structural plywood grades 


Canadian structural plywood is manufactured 
according to rules set by the Canadian Standards 
Association (CSA). Panels must meet CSA stan- 
dards to be certified by the Council of Forest 
Industries of British Columbia (COFI) 

The CSA has adopted the metric system for sizing 
panel products. Sizes are comparable to those of U.S. 
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grades. See Figure 13-8. Most existing structures in 
Canada were constructed with standards similar to 
those of the U.S. Studs were 16” (406 mm) on center. 
Now they are installed on 400 mm centers. 


Veneer Grades 


han 18 neatly made repairs, 


b led, or router type, and parallel to grain, permitted. 
May be used for natural finish in less demanding 
applications. 


Solid surface. Shims, circular repair plugs and tight knots 
to 1 inch across grain permitted. Some minor splits 
permitted. 


Improved C veneer with splits limited to 1/8 inch width and 
knotholes and borer holes limited to 1/4 x 1/2 inch. Admits 


Plugged some broken grain. Synthetic repairs permitted. 


Tight knots to 1-1/2 inch. Knotholes to 1 inch across grain 
and some to 1-1/2 inch if total width of knots and 
knotholes is within specified limits. Synthetic or wood 
repairs. Discoloration and sanding defects that do not 
impair strength permitted. Limited splits allowed. 


Knots and knotholes to 2-1/2 inch width across grain and 
1/2 inch larger within specified limits. Limited splits are 
permitted. Limited to interior grades of plywood. 


Figure 13-7. Face veneers are graded by the wood char- 
acteristics such as knots and splits. Some defects are 
patched. (APA-The Engineered Wood Association) 


Species Group Classification 


Group | Group 2 


Pond 

Red 
Pacific Silver Virginia 
White 


Hemlock, Western 


ng 
Larch, Western 
Maple, Sugar - 
Pine Lauan Red 


Spruce 


_ Western White 


Group 3 Group 5 


ap ncense 

Pine Western Red 
Jack Cottonwood 
Lodgepole Eastern 
Ponderosa Black (Western 
Spruce Poplar) 


Caribbean 
Ocote 

Pine, Southern 
Labiolly 
Longleaf 
Shortieaf 
Slash 

Tanoak 


Almon 
Bagtikan 
Mayapis 
Red Lauan 
Tangile 
White Lauan 


Sitka 
Sweetgum 
Tamarack 
Yellow-Poplar 


Redwood 

Spruce 
Black 
Englemann 
White 


Pine 
Eastern White 
Sugar 


Figure 13-6. Species used for face veneers of plywood are grouped according to their strength. Group 5 contains the 
weakest species. (APA-The Engineered Wood Association) 
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The 1200 mm by 2400 mm panels fit the new stan- 
dards. The 1220 mm by 2440 mm panels are made for 
use in structures based on the old system. 

The COFI certification mark contains information 
necessary when selecting the panel. See Figure 13-9. 
The species designation refers to one of two species 


Metric Dimensions of COFI 
Exterior Plywood 


Thickness 


Sheathing and Select Grades Sanded Grades 


ne vie vick ness 


vi mm new thickness 
17 mm replaces 11/16” 


tare T 
15.5 mm replaces 5/8” 
18.5 mm replaces 3/4” 


1220 mm x 2440 mm replaces 48” x 96” 
1200 mm x 2400 mm new size 


Figure 13-8. The Canadian Standards Association has 
adopted the metric system for plywood dimensions. 
(Council of Forest Industries of British Columbia) 


Face Stamp on COFI EXTERIOR Canadian Softwood Plywood 


groups used in COFI plywood. One is Douglas Fir and 
the other is Canadian Softwood. See Figure 13-10. The 
COFI mark also indicates mill and CSA standard 
governing manufacture. The COFI mark does not indi- 
cate the veneer ply grade. It is simply an assurance to 
the buyer that the plywood meets CSA standards. The 
standards insure that the panel will perform in a satis- 
factory and predictable manner. 

Veneer ply grades designate the face, back, nd 
inner plies. They also note the type of defects in the 
panel. The face and back veneers may be sanded, 
unsanded, or covered with resin-fiber overlay. See 
Figure 13-11. 


Adhesives 


The adhesive that bonds the layers determines, 

in part, where the plywood is used. 

x Type I fully waterproof adhesives. Used for 
exterior plywood. Type I panels are used for 
siding and sheathing. They are installed in 
other areas exposed to excessive moisture 
and microorganisms. Type I adhesives 
include melamine-resin, phenolic-resin, and 
resorcinol-resin. 


Indicates that the quality of this product is certified COFI members 


Indicates that the plywood has been manufactured by a member 
of the Council of Forest Industries of British Columbia 


BC 100 
QUALITY QUALIT 
CERTIFIED CERTIFIEE 
ae COFI PAR COFI 


CSA OIM EXTERIOR AENORM 
CANADA 


Edge Stamp on COFI EXTERIOR Canadian Softwood Plywood 


Mill identification 


Indicates a completely waterproof glue bond 
Indicates the CSA standard governing manufacture 


Indicates species designation 


Indicates that the plywood has been manufactured by a member 
of the Council of Forest Industries of British Columbia and is 
quality certified 


Indicates a completely waterproof glue bond 


PLYCO BCOOO CANADA COFI EXTERIOR CSP-GRADE — Panel grade 


Indicates species designation 


Mill identification 


Figure 13-9. COFI Canadian plywood grade stamp contains information on wood species, glue bond, and CAS stan- . 


dard. (Council of Forest Industries of British Columbia) 
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Species Used in COFI Plywood 


Douglas Fir Plywood (DFP) 


Faces and Backs Inner Plies 


ip 


nay be: | Sitka Spruce 


Western Hemiock 
True Fir 

Sitka Spruce ; 
Western White Spruce 
Western Larch 
Lodgepole Pine 


Western White Spruce 
Western Larch 
Western White Pine 
Ponderosa Pine 
Lodgepole Pine 


Canadian Softwood Plywood (CSP) 


Faces and Backs Inner Plies 


Sith ice | i =r 
Western White Spruce Sitka Spruce 
Western Larch Western White Spruce 
Lodgepole Pine Western Larch 
i Western White Pine 
Ponderosa Pine 
Lodgepole Pine 


Figure 13-10. Canadian plywood is divided by species into two areas. Inner plies contain the same species for both DFP and 


CSP. (Council of Forest Industries of British Columbia) 


% Type II moisture resistant adhesives. Used 
for interior plywood grades. The bond 
retains its strength when occasionally 
exposed to. wetting and drying. Interior 
plywood is installed where the moisture 
content will not exceed 20 percent. 

* Urea resin. The most widely used interior 
plywood adhesive. It is inexpensive, 
extremely flexible, and provides an excellent 
bond. It is often called urea formaldehyde 
resin. Formaldehyde is added to the resin to 
speed up curing time. However, formalde- 
hyde gas is an eye and respiratory irritant. 
The U.S. Environmental Protection Agency 
has recommended that lower levels of 
formaldehyde be used to prevent outgassing. 
Interior plywood bonded with exterior glue is 
recommended. The face veneers are interior 
quality, yet safer glues are used for bonding. 

*% Type HI moisture resistant adhesives. 
They retain their strength only when 
occasionally subjected to moisture. Thorough 
wetting of the plywood will cause separa- 
tions of the layers. It has some industrial 
applications as crating panels, and uphol- 
stered furniture blanks. 


Composite panel 


A composite panel consists of wood chip or fiber 
core faced with softwood veneer. See Figure 13-12. 
Besides veneer, printed vinyl and paper are used. 
Composite panels are used in both construction and 
cabinetmaking. Lower grades serve as floor under- 
layment as well as roof or wall sheathing. Grades 
suitable for finishing are installed as wall paneling or 
frame and panel cabinetry. 


Waferboard 


Waferboard is made of wood wafers and resin 
adhesive. See Figure 13-12. Wood wafers are 
high-quality chips of wood approximately 1” to 2” 
long of varying widths. The adhesive is generally a 
phenolic resin based product that is waterproof. 
Panels designed for interior use are fabricated with 
Type II adhesives. The chips and adhesive are 
mixed and then formed into panels with heat 
and pressure. Edges are trimmed to square the 
waferboard. 

Waferboard faces often differ. One side might be 
smooth and slick. The other could have a screenlike 
texture. The textured side is suitable for veneer or 
printed plastic laminations. 


Structural particleboard 


Structural particleboard, often called flakeboard, 
is composed of small wood flakes, chips, and shav- 
ings bonded together with resins or adhesives. See 
Figure 13-12. Particleboard is manufactured much 
like waferboard. However, the wood chips are 
much smaller. The chips are mixed with glue, then 
pressed into panels. 

Structural particleboard is especially made to 
withstand the stress and environment required for 
building materials. A common application is floor 
underlayment. Higher density layers on the 
surfaces contain smaller wood chips, extra resin, 
and wax. The increased density gives the panel 
greater strength and water repellency. 

Particleboard is typically found in 48” by 96” 
(1240 mm by 2440 mm) sheets. Larger sizes are 
available. Thickness may be from '” to 2⁄4” 
(6 mm to 57 mm). 
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Good Two Sides 
(G2S) 


Good One Side 
(G1S) 


Select — 
Tight Face 
(SEL TF) 


Sheathing 
(SHG) 


High Density 
Overlaid 
(HDO -0/-0) 


Medium Density 
Overlaid 
(Specify one or 
both sides) 


(MDO1S, MDO2S) 


COFIFORM 
COFIFORM SP 


COFIFORM PLUS 


COFIFORM SP 
PLUS 


Modern Cabinetmaking 


B 


Sanded. Best appearance 
both faces. May contain 
neat wood patches, 
inlays, or synthetic 
patching material. 


Sanded. Best appearance 
one side only. May 

contain neat wood patches, 
inlays, or synthetic 
patching material. 


Unsanded. Permissible 
face openings filled. 
May be cleaned and sized. 


Unsanded. Uniform surface 
with minor open splits. May 
be cleaned and sized. 


Unsanded. Face may contain 
limited size knots, knotholes, 
and other minor defects. 


Smooth resin-fiber overlaid 
surface. Further finishing 
not required. 


Smooth resin-fiber overlaid 
surface. Best paint base. 


Douglas fir panels specially 
constructed to provide 
improved and premium 
strength and stiffness. 
Available in regular sanded 
and unsanded grades and 
specialty grades with 
resin-fiber overlays or 
surface coatings of epoxy 
resin, modified poly- 
urethanes, or other 
proprietary compositions. 
Also available with factory- 
applied release agent. 


Special construction 
Douglas Fir panels with 
exceptional stiffness and 
strength. Strength 
properties exceed those of 
COFIFORM panels. 


Furniture, cabinet doors, 
partitions, shelving, concrete 
forms, opaque paint finishes. 


Where appearance of one 
exposed surface is important. 
Shelving, built-ins, DIY projects. 
Concrete forms. 


Underlayment and combined 
subfloor and underlayment. 
Hoarding. Construction use 
where sanded material is not 
required. 


Roof, wall, and floor sheathing. 
Hoarding, Construction and pack- 
aging uses where sanded material 
or uniform surface not required. 


Bins, tanks, boats, furniture, 
signs, displays, forms for 
architectural concrete. 


Siding, soffits, paneling, built-in 
fitments, signs, any use requiring 
superior paint surface. 


For premium performance 
applications, particularly in wet 
service conditions. Concrete 
formwork and selected structural 
engineering use and special’ 
service industrial applications. 


“All grades, including overlays bonded with waterproof phenolic resin glue. 
+ Permissible openings filled. 


Figure 13-11. Using various veneer grade combinations, Canadian manufacturers produce panels for a variety of uses. 
(Council of Forest Industries of British Columbia) 


Oriented strand board 


Oriented strand board (OSB) is manufactured 
with strands of wood that are layered perpendi- 
cular to each other. OSB is a cross between wafer- 
board and plywood. Like plywood, layers are in 
alternating directions. However, layers are high- 
quality wood chips, not veneer. OSB is similar to 
waferboard, except that chips are arranged in a 
pattern, not at random. See Figure 13-12. Three 
layers of chips are bonded with phenolic resin 
under heat and pressure. 

OSB ranges in thickness from 1⁄4” to 23/32” 
(6 mm to 18 mm). Thinner sheets have many 
applications, such as dividers, shelving, cabinet 
backs, etc. Sheets from 3/8” to %” (10 mm to 13 mm) 
serve as roof deck, wall, and subfloor sheathing. 
Sheets above %” (13 mm) are used for single- 
layer flooring. 

OSB has excellent dimensional stability and 
stiffness. It is frequently sanded smooth on both 
sides unless used for roof sheathing. Then, one side 
is given a textured, skid-resistant surface. When 
processing OSB, make cuts with carbide tipped 
blades. The high density of the board will quickly 
dull normal tools. 


Plywood 


Waferboard 


Composite panel 


Structrual 
particle board 


Oriented 
strand board 


Figure 13-12. Structural OSB panels are selected for 
stability and strength. They serve many applications in 
building construction. (Georgia-Pacific Corp.) 
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Performance ratings 


Performance-rated structural wood panels are 
designed to span specified distances. Applications 
include flooring, roof sheathing, and other building 
construction. Any structural wood panels may be 
performance rated if they pass test standards. These 
must meet or exceed U.S. Product Standards. 

Standards met by performance-rated panels 
require rigid control of strength properties, dimen- 
sional stability, and bond durability. These are 
affected by the following: 

% Wood species used to manufacture the panel 

% Size, shape, and orientation of wood parti- 

cles (for nonveneer panels) 

Æ Board density 

Æ Adhesive type 

The performance rating is stamped on the panel. 
It indicates certification met through testing done by 
the Engineered Wood Association. See Figure 13-13. 


Appearance Panels 


Appearance panels may replace lumber in cabi- 
nets and fine furniture. They are fabricated to match 
the grain pattern of a particular wood species. The 
texture may be smooth or patterned. Most modern 
cabinet construction is done with unfinished hard- 
wood plywood panels. They provide the appear- 
ance and strength of solid hardwood, yet are much 
less expensive. 

Other appearance panels are used primarily as 
wall covering. They include: 

% Prefinished hardwood 

veneered plywood 

Æ Simulated woodgrain finish on plywood 

% Simulated woodgrain finish on wood fiber 

substrate 

Æ Prehung wallpaper paneling 


and softwood 


Hardwood plywood 


Manufacturers of hardwood plywood concentrate 
on appearance grade plywoods. See Figure 13-14. The 
panels have hardwood face veneers over lumber, 
veneer, particleboard, or specialty cores. Hardwood 
plywood is manufactured much the same as soft- 
wood. They both consist of similar cores and adhe- 
sives. Hardwood plywood differs in the way face 
veneers are cut and arranged. The face veneers are 
matched to create some type of design. 

Cabinet manufacturers choose hardwood 
plywood for many purposes. These include cabinets, 
fine furniture, and wall paneling. There is a wide 
selection of thicknesses, veneers, species, and grades. 
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APA Rated Specially designed for subflooring and wall and roof sheathing, but can also be used for a 

Sheathing broad range of other construction and industrial applications. Can be manufactured as ` 

EXP1 or2 conventional veneered plywood, as a composite, or as a non-veneered panel. For special 
engineered applications, including high load requirements and certain industrial uses, veneered 
panels conforming to PS 1 may be required. Specify Exposure 1 when long construction delays are | 
anticipated. Common thicknesses: 5/16, 3/8, 7/16, 1/2 (15/32), 5/8 (19/32), 3/4 (23/32). 


APA Structural Unsanded panel grades for use where strength properties are of maximum importance: 
| & Il Rated structural diaphragms, box beams, gusset plates, stressed-skin panels, containers, pallet bins. 
Sheathing Can be manufactured as conventional veneered plywood, as a composite, or as a nonveneered 
EXPT panel. Made only with exterior glue (Exposure 1). STRUCTURAL | more commonly available. 
Common thicknesses: 5/16, 3/8, 1/2 (15/32), 5/8 (19/32), 3/4 (23/32). 


APA Rated Specially designed as combination subfloor-underlayment. Provides smooth surface for 
Sturd-i-Floor application of carpet and possesses high concentrated and impact load resistance. Can be 
EXP 1 or 2 manufactured as conventional plywood, as a composite, or as a reconstituted wood panel 
(waferboard, oriented strand board, structural particalboard). Available square edge or tongue- 
and-groove. SPAN RATINGS: 16, 20, 24. Specify Exposure 1 when long construction delays 
are anticipated. Common thicknesses: 19/32, 5/8, 23/32, 3/4. 


APA Rated For combination subfloor-underlayment on 32- and 48-inch spans and for heavy timber roof 
Sturd-l-Floor construction. Manufactured only as conventional plywood. Available square edge or tongue- 
48 oc (2-4-1) and-groove. SPAN RATING: 48. EXPOSURE DURABILITY CLASSIFICATIONS: Exposure 1. 


EXP 1 Thickness: 1 1/8. 
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APA Rated Exterior sheathing panel for subflooring and wall and roof sheathing, siding on service and 
Sheathing farm buildings, crating, pallets, pallet bins, cable reels, etc. Can be manufactured as ~ 
EXT conventional veneered plywood, as a composite, or as a nonveneered panel. Common 
thicknesses: 5/16, 3/8, 1/2 (15/32), 5/8 (19/32), 3/4 (23/32). 


APA Structural For engineered applications in construction and industry where resistance to permanent 
| & Il Rated exposure to weather or moisture is required. Can be manufactured as conventional veneered 
Sheathing plywood, as a composite, or as a nonveneered panel. Unsanded. STRUCTURAL | more 
EXT commonly available. Common thicknesses: 5/16, 3/8, 1/2, 5/8 (19/32), 3/4 (23/32). 


APA Rated For combination subfloor-underlayment under carpet where severe moisture conditions may be 
Sturd-l-Floor present, as in balcony decks. Possesses high concentrated and impact load resistance. Can be 
EXT manufactured as conventional veneered plywood, as a composite, or as a nonveneered panel. 
Available square edge or tongue-and-groove. Common thicknesses: 5/8 (19/32), 3/4 (23/32). 


Typical APA Performance- Typical All- Veneer Products 

Rated Panel Registered Meeting PS1 Requirements 

Trademarks (Specify when required for engineered 
ADA applications) 


Panel grade RATED SHEATHING Thickness APA 


Span rating ———— 32/16 "2 INCH Exposure RATED SHEATHING 
-- sarani erably | 32/16 "nen 
Mill number ————___—_ 99 cass ication EXPOSURE 1 
NER-108 ————— National 


——— 0 e 
Research Board PS-1-83 co POET GLUE 
report number ee 


Panel grade APA 
“RATED STURD-LFLOOR AP, 
Span rating 20 oc 19/32 INCH RATED STURD-I-FLOOR 
SIZED FOR SPACING Exposure 24 oc 23/32 INCH 
Tongue & groove T&G NET WIDTH aan A durability SIZED FOR SPACING 
i EXPOSURE 1 classification TAG NET WIDTH 47-4/2 
Mill number ——————__—— 000 EXPOSURE 1 
NER-108 ———————- National 000 
Research Board NENG a 
report number 


The Exposure 1 rating on a panel means that the panel is intended for protected consturction applications where ability to resist moisture during long construction 
delays or where exposure to conditions of similar severity is required. 

The span rating which shows a pair of numbers separated by a slash mark indicates maximum span for roof sheathing (left) and maximum span for subfloor (right). 
The span rating with O.C. indicates maximum span “on center" of joists. 


ee Thickness 


Figure 13-13. Any structural panel may be performance rated. The performance-grade trademark is given to panels 
which meet special strength requirements. (Georgia-Pacific Corp.) 


Figure 13-14. Hardwood plywood is fabricated with 
hardwood face veneers for use where appearance is 
important. (Georgia-Pacific Corp.) 


Face veneer 


The face veneers of hardwood plywood may be 
cut from a number of wood species. Ash, birch, 
cherry, elm, gum, mahogany, maple, oak, pecan, 
rosewood, teak, and walnut are readily used. The 
appearance is determined by the following: 

Ææ Species 

æ Portion of the tree where the veneer was cut 

æ Method of cut 

Æ Method of matching 

These topics will be discussed in the next chapter. 


Core construction 


Hardwood plywood cores may be veneer, 
lumber, or particleboard. Some cores are combina- 
tions of veneer and particleboard. Specialty cores 
include fiberboard, acoustical, fire-resistant, and 
lightweight materials. 

æ Fiberboard cores are more dense core than 
those of particleboard. The edges can be 
easily machined and closely resemble real 
wood when left exposed. 

% Acoustical cores deaden sound transmis- 
sion. Many acoustical panels are suitable for 
veneer lamination. 

æ Fire-resistant cores are chemically impreg- 
nated or made with mineral materials. 
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% Lightweight cores make use of lightweight 
materials and the honeycomb structure used 
by bees. Honeycomb cores have large 
strength to weight ratios. Typical core mate- 
rials include kraft paper and aluminum. 
Other lightweight cores are made of wood 
coils and grids. 


Thickness 


The most popular thicknesses in hardwood 
plywood are 1⁄4” (6 mm) and %4” (19 mm). Thicker 
plywood is for casework. Thinner sheets are for 
backs and drawer bottoms. You can buy 3/8” 
(10 mm) panels. However, these panels are made 
with top grade veneer and are more expensive. 


Hardwood plywood grading 


Standards for hardwood plywood are set by the 
Hardwood Plywood & Veneer Association (HPVA). 
The hardwood plywood grade is established by the 
quality of the two face veneers. Face veneers are 
graded by the number of defects. No. 1 veneer has 
few defects. No. 4 contains unlimited defects. 
See Figure 13-15. 

% Specialty hardwood plywoods refer to 
special orders between manufacturers and 
purchasers. Special cuts of veneer can be 
ordered. The method of matching the veneer 
may also be specified. Specialty plywoods 
are ordered for architectural purposes. The 
grade is stamped on the face and edge of the 
panel. See Figure 13-16. 

X Premium A-1 and Premium A-2 are the finest 
stock grades of hardwood plywood. 
Premium grade veneer is applied to the front 
face. A Premium (or Good) grade veneer is 
applied to the back face. 

Æx G1S-So. Bk. (Good 1 Side—Sound Back) is 
the next grade. The front face veneer of the 
wood species you choose has a rating of No. 
1 Good. The back veneer is No. 2 Sound. The 
back veneer is the same wood species as the 
front, but has some defects. Unless specified, 
a veneer core of any species of wood will be 
used. It may not be entirely sound; inner 
plies frequently have knot holes that show as 
voids in edges of cut panels. Voids can be 
filled with wood putty. 

Æ G1S (Good 1 Side) front face veneer is No. 1 
Good as was the G1S-So. Bk. grade. 
However, the back is No. 3 Utility (or Reject) 
of any species the manufacturer selects. 
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| S Hardwood Plywood Veneer Grades 


Face Veneer Allowable Defects 


Burls, pin knots, ene 
streaks, and inconspicuous 
small patches in limited 
amounts. 


Good—Unmatched, 
but sharp contrasts 
in color, grain 

and figure not 
permitted. 


All appearance defects 
permitted so long as smooth 
and sound. Smooth patches 
permitted. 


Sound—Free 
from open defects. 


All natural defects; including 
open knots, wormholes and 
splits, maximum size of 
which are defined. 


Utility—(or Reject) 


Defects practically 
unlimited; only strength and 
serviceability are 
considered. 


Backing 


Figure 13-15. The grading system for hardwood 
plywood face veneers includes five categories. The grade 
may be given by number or face veneer designation. 
(Paxton Lumber Co.) 


* Craftsman or Shop grades apply to panels 
where the front face has unmatching veneer. 
It may have sharp contrast in color and/or 
grain pattern. 

Any grade combination of face and back 
veneers can be obtained for hardwood plywood. 
Dealer stocks are usually limited to those discussed, 
but specialty orders can be made. 


Ordering hardwood plywood 


The types of plywood stocked by lumber 
dealers varies according to region. A variety of 
cores, veneer species, veneer cut, and veneer match 
are available. Check with your dealer for the panels 
they have or can order. When ordering, include the 
following specifications: 

* Number of panels (not square or board feet). 

* Width, length, and thickness. 

X Number of plies (for veneer core; if choice is 

given). 

* Core construction (if other than veneer). 

* Species of front face veneer. 


-Formaldehyde — T Flame Spread 


lemieeion 0.2 PPM 


| 
200 or Less | 
Conforms to Simulated Class C ! 
HUD Decorative _ ASTM E84 | 
Requirements Finish on k. 
i ais Plywood _ 
| | 
| 
Se 
| ee | 
. 
| 
Lay up 16  Mill<—g GlẹueBond | 
3.6 mm Specialty Type ll <— 4; 
HP-SG-96_ 2—> HP-1-1994 


| Typical grade marks used on hardwood plywood include: 
(1) The trademark of the HPVA (Hardwoood Plywood & 
| Veneer Association). (2) The standard governing 


| manufacture. (3) The HPVA mill number. (4) Plywood glue 

| type. (5) The flamespread rating. The lower the number, the 

slower the flamespread. Asbestos sheet is 0, and red oak is 

| 100. Drapes, rugs, newspapers, .clothing, etc., have a 

| flamespread of about 200. (6) Structural description. gi 

| Formaldehyde emissions. (8) Species of wood on face or | 
finish type. (9) Veneer grade of face. Grade of veneer on back | 
is 3 sometimes shown following grade of face; this is optional. al. | 


Figure 13-16. Hardwood plywood panels are graded 
using the HPVA grade mark. 


% Method used to cut front face veneer (if 
choice is given). 
% Method of matching front face veneer (if 
choice is given). 
% Grade (if grade is G15, specify wood species 
of back veneer). 
% Adhesive type. 
The following orders are examples that will be 
understood by any plywood dealer. 
#% 5 pes. %” x 48” x 96”, lumber core, plain sliced 
Walnut, slip matched, G15, Ext. 
* 3 pes. 1⁄4” x 48” x 96”, 3 ply, half-round sliced Red 
Oak, G1S—Sound Red Oak Back, Int. 


Prefinished plywood paneling 


Prefinished plywood panels are used primarily 
as wall covering and are offered in a variety of 
styles, colors, and textures. See Figure 13-17. Both 
hardwood and softwood veneers are used. 

Prefinished panels range from 5/32” (4 mm) to 
7/16” (11 mm) thick. They are made of three or five 


ply construction. Thin panels are usually applied over 
gypsum board covered walls. Thicker panels are 
sturdy enough to be attached directly to wall studs. 

Face veneers are either rotary cut or plain sliced. 
Commonly used species are pine, fir, oak, birch, and 
walnut. The face veneers are finished with a topcoat 
for protection against moisture and wear. 

Prefinished plywood panels frequently are 
textured with grooves running the length of the 
panel. The panel looks like multiple boards of 
varying widths. 


Simulated woodgrain finish paneling 


Simulated woodgrain finish panels are plastic 
laminates over either plywood or wood fiber 
substrate. Examples are hardboard, MDF, or parti- 
cleboard. The appearance is much the same as 
prefinished plywood panels. See Figure 13-18. The 
panel is coated with acrylic finish for moisture 
protection and wear resistance. 

The wood fiber substrate used on some simu- 
lated finish panels can be damaged by moisture and 
heat. Do not install them in hot or moist areas. 


Prehung wallpaper paneling 


Prehung wallpaper paneling combines the ease 
of panel installation with the design appeal of 


Figure 13-17. Prefinished paneling is used for wall deco- 
ration. (Georgia-Pacific Corp.) 
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patterned wallpaper. See Figure 13-19. The paper is 
laminated onto a plywood or a wood fiber 
substrate. Grooves add texture to the appearance of 
the panel. Like other panels, an acrylic finish may 
be applied to the surface for protection. 
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Engineered board products are designed and 
manufactured to meet specific purposes. They may 
be installed for strength, appearance, or cost criteria 


Figure 13-18. Simulated wood grain paneling looks 
much like real wood. (Georgia-Pacific Corp. ) 


M 


Figure 13-19. Prefinished wall paneling can replace wall- 
paper. (Georgia-Pacific Corp. ) 


178 Modern Cabinetmaking 


not available in other natural wood products. Many 
engineered board products have applications in the 
furniture industry for strong and durable panels. 

Engineered board products are manufactured 
by various methods. For medium- and high-density 
fiberboard, wood fibers are mixed with resin. Then 
they are bonded by either radio frequency (RF) 
adhesion or heat. Low-density fiberboard and parti- 
cleboard are fabricated by heat and pressure. The 
fiber and resin mixture and amount of pressure 
determine the strength of the board. 


Fiberboard 


Fiberboard is a very dense, strong, and durable 
material that is commonly used for case goods. 
Fiberboard is manufactured from refined wood 
fibers separated by either steam or chemicals. The 
fibers are randomly arranged into a continuous mat 
that is cut into sheets called wetlaps. The sheets are 
cured under pressure by heat or radio frequency 
(RF) bonding. RF bonding performs much like a 
microwave oven. The panel is cooked from the inside 
out. This provides a continuous density throughout 
its thickness. The amount of pressure determines 
panel density. Cured sheets are trimmed to dimen- 
sion and packaged for shipping. 

Fiberboard is classified into three densities. Each 
has specific applications in the furniture industry. 


High-density fiberboard (hardboard) 


High-density fiberboard (HDF), commonly 
called hardboard, is an extremely rugged material. 
Advantages over less dense panels include 
increased durability, strength, and resistance to 
abrasion. It is widely installed for drawer bottoms, 
cabinet backs, and paneling. 

The strength of hardboard permits thin panels— 
1/8”, 3/16”, and 1⁄4” (3 mm, 5 mm, and 6 mm) —to be 
fabricated. See Figure 13-20. Panel measurements are 
typically 4’ wide by 8’, 10’, 12’, or 16’ long. Panels can be 
surfaced on either one side (S1S) or two sides (S2S). The 
unsurfaced side of S1S has a screen-like texture. 


Types of hardboard 


Hardboard is classified into three types. These 

types are standard, tempered, and service. 

% Standard hardboard. The strongest of the 
three. It has good finishing qualities. 

* Tempered hardboard. Standard hardboard with 
chemical treatment applied to the surface to 
increase strength, stiffness, and moisture resist- 
ance. This treatment makes it darker in color. 


Figure 13-20. Fiberboards may replace lumber or 
plywood for many applications. (Georgia-Pacific Corp. ) 


% Service hardboard. Weaker and lighter than 
standard hardboard. Use it for lightweight 
applications. Dimensions of service hardboard 
may be 4’ by 4’ in addition to normal 4’ by 8’ size. 


Specialty panels 

Hardboard can be purchased in specialty 
panels. These include perforated, striated, 
embossed, grooved, and laminated. 

% Perforated. Round, evenly spaced holes are 
drilled or punched. See Figure 13-20. 
Perforated hardboard is often called pegboard. 
Metal hangers (pegs) can fit into the holes to 
support tools, cooking utensils, etc. It then 
serves as a wall covering and storage panel. 

* Striated. Closely spaced grooves are applied 
for texture. 

Æ Embossed. Textured patterns, such as basket 
weave, are pressed into the board. 

% Grooved. V or channel grooves are cut into 
the board for appearance purposes. 

Æ Laminated. Hardboard is commonly used as 
the wood fiber substrate for simulated wood 
grain appearance panels. 


Medium-density fiberboard 


Medium-density fiberboard (MDF) is manufac- 
tured in much the same way as hardboard, but in 
greater thickness. Materials used for the construc- 
tion of MDF are small particles of hard woods, soft 
woods, and a combination. Some manufacturers 
now use recycled paper. MDF is also formed with 
less pressure. See Figure 13-20. The added thick- 
ness, lack of grain pattern, and smooth texture of 
MDF make it ideal for replacing solid lumber. 
Surface stability and resistance to cracking due to 
the elimination of joints are added advantages. It is 
the base material for stained, painted, printed, or 


laminated applications. MDF is commonly used for 
furniture tops, drawer fronts, moldings, cabinet 
construction, shelving, and various millwork. 

The random orientation of fibers in MDF means 
it is equally strong in any direction. There are no 
problems of grain direction as with solid lumber 
and plywood. The lack of fiber direction also 
improves other factors. Warping is almost elimi- 
nated. Sawing or machining MDF produces fairly 
smooth edges. Careful surface preparation is still 
required for high-grade products. 

MDF is available in thicknesses ranging from 
3/8” (10 mm) to 134” (44 mm). Standard sizes are 
either 49” (1245 mm) or 61” (1549 mm) wide, with 
lengths 97” to 193” (2464 mm to 4902 mm), in 
24” (610 mm) increments. Some manufacturers 
provide to the industry panels with nominal sizes as 
large as 5’ by 24’ (1245 mm by 7341 mm). MDF is 
manufactured approximately one inch larger than the 
nominal size to allow for trimming to finished dimen- 
sions . For example; a 4’ wide panel measures 49”. 


Low-density fiberboard 


Low-density fiberboard (LDF) is a lightweight 
panel commonly found in the upholstery industry. It 
provides more bulk than strength. It is approximately 
half the weight of MDF. Panel sizes typically are 1” by 
49” by 97” (25 mm by 1245 mm by 2464 mm). 


Industrial particleboard 


Industrial particleboard is composed of either 
small wood flakes and chips, or fibers. These are 
bonded together with resins or adhesives. See 
' Figure 13-21. Three layers of wood chips are used. 
The two surface layers have smaller chips for 
smooth texture and increased impact resistance. 
High-quality manufacturing ensures dimensional 
stability and machinable edges. 


Figure 13-21. Particleboard is common in cabinets and 
furniture. It is often covered with a plastic laminate. 
(Georgia-Pacific Corp.) 
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Because of its smooth surface, industrial parti- 
cleboard is often used as substrate material for lami- 
nations. Cabinets, furniture parts, countertops, 
tabletops, and drawer fronts are commonly made of 
particleboard. It is not as dense as hardboard or 
MDF. However, it adequately resists denting, 
cracking, and chipping. It is also less expensive. 

Industrial particleboard is fabricated in dimen- 
sions suited to cabinetmaking. Standard panels are 
49” (1245 mm) or 61” (1549 mm) wide, in lengths 
from 97” to 121” (2464 mm to 3073 mm), in 
increments of 24” (610 mm). Some manufacturers 
provide the industry with panels as large as 
5” by 24’ (1245 mm x 7341 mm). Besides these 
large sheets, shelving and countertop panels are 
available in 13”, 17”, 25”, and 31” widths. Industrial 
particleboard is available in 1/8” (3mm), 
4” (6mm), %” (13 mm), 5/8” (16 mm) %4” (19 mm), 


1” (25 mm), 1 1/8” (29 mm) 1%” (32 mm), and 
1%” (38 mm) thicknesses. 
Industrial particleboard is manufactured 


1” (25 mm) larger than the nominal dimension to 
allow for trimming to finished dimensions. Beware 
of using particleboard for long span shelving. It has 
a tendency to sag, especially in spaces with high 
heat or humidity. 


Mende particleboard 

Mende particleboard is a low cost alternative to 
fiberboard. It is less dense than hardboard. It is 
manufactured in 5/32” (4 mm) to 4” (6 mm) thick 
sheets. These are suitable for use as drawer 
bottoms, cabinet backs, picture frame backs, and as 
substrate for simulated wood grain paneling. See 
Figure 13-21. It is available in 97” (2464 mm) sheets 
that are 49” (1245 mm) or 61” (1549 mm) wide. 


Working with Panel Products 

Panel products replace solid wood for many 
cabinets. However, when working with panel prod- 
ucts, special considerations are required. 


Storing panel products 


Panels should be stored flat, never upright. 
Leaning the panel against a wall causes it to warp. 
The edges might also be damaged. 

Panels are subject to moisture just like solid wood. 
A conditioned environment will reduce dimensional 
changes of the panel that could cause warping. 


Sawing 
Panels with veneer cores may be sawn using either 
a handsaw or a power saw. When using a stationary 
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table saw or handsaw, make sure the good face of the 
panel is facing up. The bottom will tend to chip. This 
will prevent splintering of the face veneer. If you are 
using a radial arm saw or portable circular saw, this 
rule is reversed—place the good face down. This is 
because splitting occurs as the teeth exit the panel. Top 
quality, sharp saw blades with teeth of alternate top 
bevel design will greatly lessen the chipping. 


Planing 


Rarely do panel products need to be planed. 
Faces are manufactured smooth and the thickness is 
uniform. If panels are sawn properly, the edges 
should be straight. If you have to straighten the 
edges, you may use a panel saw, straight edge with 
a router, or a jointer. Remove any staples in the edge. 
Staples are placed in the edges of panels at several 
points between the factory and the shop to attach 
inventory papers, routing tags, and delivery slips. 


Machining 

Hardboard, medium-density fiberboard, and 
particleboard are often machined for use as coun- 
tertop or molding. Shaping these materials is the 
same as shaping solid wood. Since there is no grain 
in these panels, they will machine very smoothly. 
They will also not splinter. 

When shaping an edge that will be exposed, 
remember to leave room for edge treatment. Wood 
tape and most plastic laminates are 1/32” to 1/8” 
(0.8 mm to 3 mm) thick. Plastic and wood edges are 
also applied that are up to 3 mm thick. 


Sanding 


Most unfinished panel products are relatively 
smooth before they reach you. However, they are not 
ready for finishing. Depending on the application, 
you may want to sand the sawn panels before 
assembly. If you machine an edge, this will also 
require sanding. The same methods of sanding are 
used on both solid wood and panel products. 
However, when sanding plywood or other veneer 
face panels, do not sand heavily. The veneer is very 
thin. Removing too much wood will expose the core. 


Using screws or nails 


The nail or screw holding ability a panel has is 
related to its density. Panels that are light and weak 
will not hold fasteners as well as heavier and 
stronger panels. The weakest part of a panel is its 
edge. There is practically no holding ability in the 


edges of plywood, waferboard, oriented strand 
board, or particleboard. Higher density fiberboards 
have limited edge strength. 

The face of a panel has good to excellent screw 
holding strength. Again, it depends on the density 
of the panel. For example, mende particleboard is 
limited in screw holding power. It should be used 
only when strong joints are not needed. 
Reinforcement with solid lumber may be required. 

The nail or screw you use should be proportional 
in size to the panel. As a rule of thumb, the length 
of the fastener should be at least twice as long 
as the thickness of the panel. For example, when 
nailing %4” plywood onto a solid wood frame, use a 
1%” fastener. 

To reduce splitting, predrill a hole. For a nail, 
use a bit slightly smaller than the nail’s diameter. 
More than one hole size may be needed. Refer to 
Chapter 16. 

Nails and screws should be countersunk into 
the face material. A plug, button, or wood dough 
may be put over the fastener to hide it. When using 
wood dough, apply it higher than the panel surface. 
Then sand it flush with the panel when it is dry. 


Applying edge treatment 


The edges of panel products are usually covered 
to hide the core composition. Many different edging 
materials can be used. You can use wood, metal, 
and plastic. The form of the edging and the method 
of bonding will differ. Common applications are 
shown in Figure 13-22. 
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Figure 13-22. Plastic, wood, or metal edging is applied to 
the edges of panel products. It hides the composition of 
the panel. Do not use metal edging of this type where 
food is prepared. 


Summary 


Manufactured panel products are widely 
applied in case goods and fine furniture. Most 
consumers seldom know whether the product they 
are buying is solid lumber or a veneered or lami- 
nated panel product. For the most part, it doesn’t 
matter. Most manufactured panels are stronger than 
solid lumber. 

The three types of manufactured panel products are 
structural wood panels, appearance panels, and engi- 
neered board products. Most structural wood panels 
are used in building construction. These are perform- 
ance-rated panels. Others are used in cabinetmaking. 
Veneered panels, such as plywood and composite 
board, can be used in assembling case goods. 

Most interior woodwork is made with appear- 
ance panels. Hardwood plywood is a common 
material for modern cabinets and fine furniture. It 
has the appearance, strength, and durability of solid 
lumber, yet is much less expensive. Other appear- 
ance panels, such as prefinished plywood, simu- 
lated wood grain, and prehung wallpaper paneling, 
make good wall covering. 

Engineered board products are fabricated for 
special purposes. Hardboard and mende particle- 
board are used as drawer bottoms, cabinet backs, 
and other applications requiring thin panels. 
Medium-density fiberboard is often used as a 
substitute for lumber moldings, drawer fronts, and 
various millwork. 

Industrial particleboard is used for countertops 
and tabletops. Its smooth surface permits high- 
quality laminates to be applied. 
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Test Your Knowledge 


Do not write in this text. Answer the following 
questions on a separate sheet of paper. 


1. The surface of panel faces may be 

Peis 

2. Which structural wood panels may be used for 
cabinetmaking? 

3. Explain the manufacture of plywood. 

4. Name several plywood cores for structural and 
hardwood plywood. What are the advantages 
and disadvantages of each? 

5. Waferboard and oriented strand board are 
bonded by the adhesive resin. 

a. melamine 

b. phenolic 

c. resorcinol 

d. urea formaldehyde 

6. What is the danger of urea formaldehyde resin? 

7. List the information found on a plywood 
grading stamp. 

8. A disadvantage of hardwood plywood 
compared to solid lumber is that __ 

a. edges must be hidden or taped 

b. face veneers do not look like solid lumber 
c. hardwood plywood is weaker than lumber 
d. screws cannot be used with plywood 

9. Why might exterior adhesive be used on inte- 
rior grade plywood? 

10. Describe how the following products might be 
used in cabinet construction. 
a. structural plywood 
b. composite panel 
c. waferboard 
d. oriented strand board 
e. hardwood plywood 
f. prefinished plywood paneling 
g. hardboard 
h. medium-density fiberboard 
i. industrial particleboard 
j. mende particleboard 
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OD aiken 


Manufactured panels are used for the manufacture of wall coverings and cabinetry. (Wood-Made Cabinetry) 


Veneers and Plastic 


Overlays 


Objectives 


After studying this chapter, you will be able to: 

# List the various methods of cutting veneer. 

% Describe the grain pattern produced by each 
method of cutting veneer. 

% Match veneer sheets into pleasing patterns for 
inlaying or overlaying. 

% Identify characteristics and applications of rigid 
and flexible plastic overlays. 


Important Terms 

backup roller peeler block 

burl plastic overlays 
butt wood. quarter sawing 
crotch rigid plastic overlay 


flexible plastic bandings 
flexible plastic overlays 


rotary cutting 
stay-log cutting 


flitch stump wood 
half-round cutting veneer bandings 
high-pressure decorative veneer edgebanding 

laminate veneer inlay 
matching 


Veneers and plastic overlays are used in most 
cabinetry and fine furniture manufactured today. An 
overlay is any thin, sheet material that typically covers 
a core material, such as plywood, MDF, or particle- 
board. The core material is known as the substrate. 

When the product has a wood veneer, simulated 
wood melamine or vinyl laminated on its surface, it 
looks as if it were constructed with solid lumber. 
Decorative designs such as natural stone and solid 
colors provide other attractive appearances. 

Plastic overlays have an advantage over wood 
veneer. Plastics provide a nearly indestructible 
covering that requires no additional finish. Plastic 
overlays are fabricated from layers of synthetic 
materials. They may be rigid or flexible. Wood 
grain, solid colors, simulated stone, or other 
decorative designs may be printed in them. 

Veneer and plastic overlays are frequently used to 
create decorative surfaces and edges. See Figure 14-1. 


Figure 14-1. Veneer inlays are placed in diagonal 
directions to add beauty to this tabletop. 


The art of veneering (inlaying and overlaying) has 
existed for centuries. Veneer murals unearthed in 
Egypt date back to 1500 BC. During the Dark Ages, 
veneering was abandoned, but in the 17th and 18th 
century a revival of veneering was seen in European 
traditional furniture. Today, most veneer is used as 
overlay for cabinet surfaces. The art of veneering is 
not so common in modern design. Straight line and 
plain designs are the preferred styles. 

Veneer is cut from many wood species. Most 
softwood veneer is used to make structural 
plywood for building construction. Hardwood 
veneer is used for cabinetmaking and architectural 
purposes. See Figure 14-2. Wood cabinets are seldom 
made from either lumber or plywood. Thermally 
fused melamine particleboard panels are the 
primary materials. Hardwood veneer on a substrate 
combining particleboard and softwood veneer is 
also replacing plywood. Hardwood veneer is also 
laminated to thin plywood or fiberboard to be 
installed as paneling. 
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Figure 14-2. The walls of this residential study are 
paneled with MDF covered with mahogany wood 
veneer. (Chuck Davis Cabinets) 
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There are two types of veneer. These are flat and 
flexible. See Figure 14-3. 


Flat veneer 


Flat veneer is sold in thicknesses from 1/32” to 
1/28” (0.8 mm to 1 mm). The most common is 1/28” 
(1 mm). Despite the name, flat veneer may not always 
be truly flat. During the drying process, shrinkage of 
the wood cells causes the veneer to shrivel. The 
veneer can be straightened by moistening and then 
pressing it. Lay the damp veneer on a flat surface and 
cover it with a panel. Additional weight on the panel 
will help it to dry flat. 


Flexible veneer 


Flexible veneer is much thinner than flat 
veneers. Typically it is 1/60” (0.4 mm) thick. Most 
imported veneers are flexible. Rare woods are cut 
thin to obtain more square footage from the log. 

A plastic backing is usually bonded to flexible 
veneer to keep it from tearing. The backing serves 
three additional purposes: 

e It keeps the veneer flat. 
It prevents the glue coating from rising to the 
surface ruining the finish. 

X It prevents finishes from penetrating and 

dissolving adhesives. 

A hot-melt glue coating might be applied to the 
backing. When the veneer is trimmed and ready to 
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Figure 14-3. Thin, flexible veneer is easily bent around 
curved surfaces. Flat veneer is less versatile. 


be laminated to a substrate, it is heated. The glue 
melts and bonds the veneer. Pressure on the veneer 
while it cools assures a good bond. A roller or 
weight may be used. 


Cutting Veneer 

Veneer is cut from select logs that have few 
defects. The logs are first debarked and cut to length 
to form peeler blocks. Peeler blocks may then be 
halved or cut into additional sections depending on 
the appearance of the veneer to be produced. These 
sections are referred to as flitches. Before cutting, 
the peeler block or flitch is moistened and heated to 
ensure an easy, smooth cut. 

The appearance of veneer depends greatly on the 
grain pattern. The grain pattern, in turn, is deter- 
mined by the way the veneer is cut. Certain species, 
such as oak, are cut by several different methods to 
bring out the natural beauty of the wood. 

There are six methods for creating veneer. They 
fall into the following three categories: 

x Rotary cutting. Turning the log on a lathe. 

% Slicing. Reciprocally moving the flitch 
against a knife. Slicing includes flat slicing 
and quarter slicing. 

% Stay-log cutting. Swinging the flitch against 
the knife. Stay-log cutting includes rift, half- 
round, and back cutting. 

Figure 14-4 shows each of the six methods of 

veneer cutting and the resulting grain pattern. 
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Figure 14-4. The method of cutting veneer greatly affects 


the veneer’s grain pattern. 
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Rotary cutting 


Rotary cutting means turning the log against a 
sharp, stationary knife. Sheets of veneer are peeled 
off the log like paper towels off a roll. The log is 
turned either by chucks or by a backup roller. 

Chuck turning involves inserting spear-like 
chucks in the ends of the log. Sometimes, the log 
binds against the knife, but the chucks keep 
turning. This is called spinout. When it occurs, the 
remainder of the peeler block is waste. 

Backup roller turning technology eliminates 
using chucks in the ends of the log. Instead, rollers 
are placed against the back of the log to push it 
against the knife. See Figure 14-5. The rollers also 
rotate the log. Because the chucks are not in the way 
of the knife, more veneer can be cut from a log. 
There is also less chance of spinout. 

Nearly 90% of all veneer is made using the 
rotary method. Compared to slicing and stay log 
cutting, the rotary method is much faster. It also 
produces the most square feet of veneer from a 
single log. l 

The grain pattern created by rotary cutting is 
rippled in birch or maple veneer. Veneer of other 
species has a marble-like figure. The grain pattern 
of most rotary cut veneer is spread out. Tighter 
grain patterns are preferred for furniture. Softwood 
veneer for plywood may be rotary cut, but little 
hardwood veneer is cut by this method. Birch and 
maple are exceptions. 


Flat slicing 


Flat sliced (or plain sliced) veneer is created 
approximately parallel to the annual growth rings. 
Some or all the rings form an angle of less than 45° 


Figure 14-5. Backup rollers turn the log as they press it 
against the knife. Continuous cutting action produces 
long sheets of veneer. 
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with the surface of the piece. The log for flat slicing, 
called the peeler block, is cut in half, or flitched. The 
flitch (a half section) is then secured to a flitch table. 
A knife as long as the flitch table advances under 
the flitch. The flitch is then moved down against the 
knife. As the flitch table moves up and down, the 
knife advances forward peeling off succeeding 
sheets of veneer. The sheets are log length. The 
width is as wide as the section of the flitch 
contacting the knife. See Figure 14-6. 


Figure 14-6. Flat sliced veneer exits the slicer and is 
stacked. It is later sent to a dryer. 


Flat slicing is a popular method for cutting most 
hardwood species of veneer. The grain figure of 
veneer from the center of the log has wavy lines 
surrounding an oval tipped figure. Out from the 
center, the veneer appears as rippled stripes. 


Quarter slicing 


Logs are sawed to bring out the grain structure 
produced by medullary or pith rays, which are 
especially conspicuous in oak. When sawed into 
four flitches, the sawn edge is at a right angle to the 
annual rings. Hence, the name quarter slicing. The 
edges are trimmed so they can be attached to the 
flitch table. The method of slicing is similar to flat 
slicing. However, the cuts are made at right angles 
to the annual rings. 

Quarter slicing produces a striped grain figure. 
The lines may be straight or slightly wavy. 
Hardwood veneers produced in this manner are 
called quarter-sliced, and softwood veneers are 
called straight-grained. Flakes can be seen in the 
veneer where cuts were made through wood rays. 
Flakes are especially noticeable in oak veneer. 


Quarter sliced oak veneer is relatively expensive. 
The time incurred by the sawyer and slicer, and the 
amount of waste produced, is extensive. 


Rift cutting 


Rift cutting is used exclusively for species such 
as the oak family, which have heavy wood ray 
growth. The rift or comb grain effect is made by 
cutting about 15° off perpendicular to the wood 
rays. Up to twenty-five percent of the exposed 
surface of each piece of veneer may contain 
medullary ray flake. 

Flitches for rift cutting are quarter sections of a 
peeler block. The flitch is attached off center to a 
stay-log lathe that swings the flitch across the knife. 
The arc on which the veneer is cut is greater than 
the curve of the annual rings. This produces the 
extremely thin grain pattern. 

Rift oak veneer is somewhat less expensive than 
if it were quarter sliced. 


Half-round cutting 


Half-round cutting is a method of stay log 
cutting which produces a large, U-patterned grain. 
Flitches are mounted off center in the lathe. The 
cutting arc is greater than the annual rings. Thus, 
cuts are made through more of each growth layer. 


Back cutting 


Back cutting is not a common method of veneer 
slicing. Flitches are placed backwards on a stay log 
lathe. The core of the half log is on the outer diam- 
eter and is cut first. The grain pattern resembles that 
of flat slicing, except that lines are much closer. 


Special Veneers 


Grain pattern is primarily created by the 
method of cutting. However, the area of the tree 
from which the veneer is cut, also affects the grain 
pattern. Rotary and half-round cut veneer comes 
from the lower portion of the trunk. Sliced veneer is 
taken from the upper portion of the trunk. 
Decorative veneers are cut from burl, crotch, and 
stump (butt) wood. See Figure 14-7. 


Burl 


Burls are lumps formed by new growth on a 
tree. Although the real reasons are not known, they 
may be to heal an injury. A branch might have 
broken off or another injury could have stunted tree 
growth. The new thick, twisted, fibrous cells may 
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Figure 14-7. Certain portions of the tree are cut into veneer differently. Highly figured 
veneers are cut from crotch, burl, and stump wood. 


follow the pattern created by the injury. The cause 
may be the result of a disease, fungus, or virus that 
attacked the cambium. Veneer sliced from burls has 
a circling, wavy, knotty pattern. 


Crotch 


A crotch is located where a branch separates 
from the main trunk. Crotch wood has a very distinc- 
tive and desirable pattern. Growth rings of the 
branch and trunk combine in a twisted pattern that 
is typically a darker color. 


Stump 

Stump wood, also called butt wood, is at the base 
of the trunk. The weight of the growing tree 
compresses the wood cells in this area. Stump 
veneer has a wrinkled line pattern. There is little 
difference between layers of a growth. 


Clipping and Drying Veneer 

Once the veneer is cut, it may go directly to a 
clipper or be stored temporarily on reels or on hori- 
zontal storage racks. A green clipper trims the 
veneer to various widths and removes defects. 

After clipping, the veneer passes through large 
drying chambers. The veneer moves through the 
chambers on a conveyer system. Heating elements 
and fans reduce the moisture content. Some mills 
have dryers immediately behind rotary cutting 


` 


lathes. The continuous sheet of veneer passes 
through the dryer as it comes off the lathe. 

Veneers are generally dried to a moisture 
content below 10%. This is close to the recom- 
mended equilibrium moisture content for most 
parts of the country. This moisture level is also suit- 
able for manufacturing plywood. 

After drying, the veneer is dry-clipped to length 
in preparation for shipping. It may be spliced or 
taped together with other sheets to produce 
hardwood face veneers. Matching may be done 
during the splicing and taping process. 


v T 
Matching 


Veneer matching produces interesting, decorative 
designs. Hardwood face veneers are matched before 
being bonded as plywood. You may also choose to 
match veneers when inlaying or overlaying. 

Matching is done by splicing veneers together 
with the grain pattern in specific directions. The 
veneers you use should be consecutive slices from a 
log. The color and grain pattern of successive slices are 
the same. There are many established patterns that are 
used to create veneer designs. See Figure 14-8. These 
established patterns are as follows: 

* Book match. Uses successive sheets of 
veneer. Every other one is turned over. This 
gives the appearance of an open book. 

% Slip match. The veneer is placed side by side. 
This provides pattern repetition. 
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Box Reverse Box 


Checkerboard 


Figure 14-8. Veneer sheets are matched to form various decorative patterns. 


+ Diamond match. Veneer is cut at a 45° angle 
from the original veneer sheet. Four pieces 
each make 90° angles with the adjacent piece. 

+ Reverse diamond match. The grain pattern 
points toward the outer four corners. 

* Four-way center and butt match. Uses four 
pieces of veneer that are matched with a 
common center, joined side-to-side and 
end-to-end. 

© Vertical butt and horizontal book leaf 
match. Consists of two book matches butted 
together end-to-end. 

Other matches include checkerboard, herringbone, 

box, reverse box, V, and random. You may wish to 
create a unique method of matching. 
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Veneer inlays are made by cutting veneer into a 
pattern and bonding it in a routed wood backing. 


See Figure 14-9. Using various wood species, colors, 
and grain patterns produces a pleasing effect. You 
may make or buy inlays. 

Inlays are made by first preparing a pattern. 
Veneer is then cut according to color and grain to 
suit the pattern. The cutouts are assembled and 
paper is glued over the top. The outline of the 
pattern is routed into a solid wood substrate. The 
wood side of the assembled cutouts is glued into the 
routed depression. Pressure with a sandbag or 
vacuum press ensures solid adhesion. After the glue 
dries, the paper is moistened and removed. Then 
the surface is ready for sanding and finishing. 


Veneer bandings 


Veneer bandings are small pieces of veneer 
assembled into thin strips. The pieces are arranged 
in a decorative pattern. See Figure 14-10. Bandings 
are usually 1/20” (1.3 mm) thick, 36” (914 mm) long, 


Figure 14-9. Veneer inlays outline the drawers of 
this secretary. 
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Figure 14-10. Veneer bandings come in preassembled 
patterns to be used for inlay. (The Woodworkers’ Store) 


and have varying widths. They may be inserted and 
bonded into routed grooves or applied to the 
surface. During the finishing process, wood inlays 
and bandings must be protected. Cover them with 
masking tape. You may not want stain and filler 
applied to them. 


Edgebanding 

Edgebanding is an overlaying process in which 
you cover the edges of manufactured panel prod- 
ucts. Also, the material that is applied in the process 
may be called edgebanding. See Figure 14-11. 
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Figure 14-11. Veneer edgebanding is sold in rolls. The 
veneer may have fleece or paper backing. The veneer 
edgebanding may be bought with hot-melt glue already 
applied to the backing, or the glue may be applied by an 
automatic edge banding machine. (Woodtape, Inc ) 


Besides veneer and thin wood, there are many other 
edgebanding materials, such as plastics like PVC 
(polyvinyl chloride), melamine, polyester, ABS 
(acrylonitrile butadiene styrene). 

When. applying edgebanding, the panel faces 
typically have already been laminated with veneer, 
thermofused melamine, or high-pressure decorative 
laminates (HPDL). Panel edges should be relatively 
smooth and without noticeable chipping. Generally, 
cutting the material on a stationary power saw 
equipped with saw blade designed for the work- 
piece material will produce an acceptable edge. If 
not, cut the workpiece slightly oversize, and use a 
straightedge and router fitted with a straight bit to 
trim the workpiece to size. 

You can either cut veneer for edgebanding, or 
use a manufactured edgebanding. Strips of cut 
veneer are bonded with adhesive and held in place 
with an edge clamp. The process is similar to 
veneering. Using edgebanding is easier. As previ- 
ously mentioned, manufactured edgebanding is 
made of several different materials. 

For a 3/4” (19 mm) workpiece, the edgebanding 
is typically 7/8” (22 mm) wide. Rolls can be bought 
from 1/2” to 10” (13 mm to 254 mm) wide. 
Edgebanding may or may not have a hot melt glue 
coating on the back. 

Veneer, melamine, and polyester edgebandings 
are applied to the edges of the panel with a hand 
iron, a household iron, or an edgebanding machine. 
Contact cement may be used to apply veneer that 
has a suitable backing. 

Due to relatively low melting properties, PVC 
edgebanding cannot be applied with an iron. You 
must use either an automatic edgebander that applies 
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heated hot melt glue or an edgebander that blows 
heated air against the preapplied glue and workpiece. 
Figure 14-12 shows the PVC, melamine, polyester, 
ABS, and wood veneer edge-banding process. 
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Plastic overlays are rigid or flexible. They are 
widely used to cover many kitchen, bath, home office 
cabinets, and built-in case goods. See Figure 14-13. 
They are also used for counter and table surfaces, 
wall covering, and trim. Plastic overlays provide a 
tough, durable surface that resists water, stains, and 
many household chemicals. 

Wood grain patterns, geometric shapes, simu- 
lated stone and solid colors are available. Many of 
these are available in more than one type of overlay. 

Because the producers of plastic overlay are 
represented by two different organizations, two 
categories have evolved. High-pressure decorative 
laminates (HPDL) are produced by the standards 
established by members of the National Electrical 
Manufacturers Association (NEMA), and all other 
overlays, including edgebandings, may be 
produced by the standards established by members 
of the Laminating Materials Association (LMA). 


Rigid plastic overlays 

There are two specific forms of rigid plastic over- 
lays. In addition to HPDL, there are low-pressure 
decorative laminates (LPDL). 
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Figure 14-12. Edgebanding is applied to panel products. 
The operator has completed application and is pulling the 
knob to activate the cutoff knife. (Chuck Davis Cabinets) 


High-pressure decorative laminates 


Originally, HPDL was produced during World 
War I as a substitute for mica, which was used as an 
electrical insulation. Hence, the trademarks of 
Formica® and Micarta®. In the woodworking 
industry, it has been put to many uses, including 
countertops, vertical facing, and flooring. 

HPDL consists of phenolic resin impregnated 
layers of kraft paper. Kraft paper, much like brown 
wrapping paper, gives the panel thickness and 
rigidity. A decorative pattern sheet impregnated with 
melamine resin is added to provide color and 
texture. A clear sheet of melamine treated paper covers 
the pattern sheet. HPDL thickness is determined by 
the number of layers of kraft paper, and the amount 
of resins absorbed by them. The layers are consoli- 
dated under heat and pressure into a plastic-like 
material. See Figure 14-14. A hydraulic press 
consolidates these layers under pressure as high as 
1000 pounds per square inch (psi), using thermoset- 
ting resins at 265°F (130 °C) or more, to form the 
rigid laminate. A steel caul plate is inserted in the 
press for each sheet of HPDL and contributes the 
surface texture to the decorative face. The reverse 
side of the caul plate contributes a rougher surface 
to back of the adjacent sheet of laminate. This makes 
it easier to bond the laminate to a substrate. 


: 
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Figure 14-13. The surfaces of the cabinets, countertops, 
and table are covered with high-pressure decorative 
laminate (HPDL). The laminate covers particleboard 
construction. (Whirlpool) 
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Figure 14-14. HPDL are composed of layers of resin and kraft paper. 


Finishes 


The finish, or surface texture, involves both 
appearance and performance. Finishes range from 
very low reflectance to mirror gloss. See Figure 14-15. 

A soft, mildly reflective texture is referred to as 
matte, suede, or velvet. It is used for horizontal work 
surfaces because of high durability, low light 
reflectance, low maintenance, and the ability to hide 
fingerprints. 

Manufacturers produce many woodgrain 
patterns with a soft finish similar in both appear- 
ance and feel to waxed wood. This material is 
widely used for interior passageway doors and 
cabinetry in the kitchen, bath, and in home and 
commercial offices. 

Patterns that give the look of natural stone have 
many applications. However, they are used prima- 
rily for kitchen and bath countertops. 

For vertical applications, high-gloss, mirror- 
gloss, or polished textures will create added design 
possibilities for the modern consumer. These high- 
gloss textures are easy to care for, but scratches are 
more visible—especially on dark colors. 

Due to the demand for a variety of appearances, 
manufacturers have produced many different 
finishes for various applications. Check their 
brochures before ordering. 


Thickness standards 

NEMA has established standards for 11 thick- 
nesses for HPDL sheets. See Figure 14-16. Consider 
the thicknesses and the performance properties in 
relation to your design and the intended use of the 
product. 


Types 

HPDL are divided into five basic types (grades or 
applications). They are general purpose, vertical, post- 
forming, cabinet liner, and backing sheet. 


Figure 14-15. Laminate finishes may have woodgrain, 
glossy or orange peel textures. A variety of colors are 
available. (Sterling Engineered Products, Inc.) 
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and edges. See Figure 14-17. Many laminators 
offer panels with laminate wrapped 180° 
on two edges. Nominal thicknesses are 
.030” (0.76 mm) and .042” (1.07 mm). Although 
thinner than some General-Purpose types, the 
a es | .042” (1.07 mm) Postforming type maintains the 
031 oc | pi same qualities. The .030” (0.76 mm) thickness 


NEMA Product Type 


t grade weighs less and is bonded to light-duty 

surfaces that are not subject to impact. There are 

four advantages to using formed surfaces: 

æ Maintenance is easy when the curved 
surface eliminates seams. 

æ% Durability is enhanced by eliminating 
sharp 90° corners, which is where most 

SP62 Specific-Purpose chip damage occurs. 

HW62 High-Wear Æ Radius edges are safer. Toddlers, handi- 

FR62 Fire-Rated capped, and the elderly benefit from the 


> 5 : % Curved lines let the designer improve 
product appearance. 

0.125"  +0.008” SP125 Specific-Purpose Æ Cabinet Liner type (CL20). These laminates 
are made for the interior of cabinets and 
closets. Cabinet liner thickness is 0.020”. This 
type provides a decorative surface where 
there will be little wear. 

* Backing Sheet (BK20, BK50). These laminates 
are applied to the opposite side of a substrate 
covered by a decorative laminate. If plastic 


0.032” £00054 i 
0.038”  +0.005” GP38 General Purpose ` 
0.042” +0.005” PF42* Postforming 


0.050” +0.005” GP50* General Purpose 
BK50 Backer 


FR50 Fire-Rated 
0.062” +0.005” 


Figure 14-16. NEMA Standard thicknesses for HPDL 
sheets. The asterisk (*) indicates that the material has 
attained the broadest application and availability for 
woodworking uses. 


% General-Purpose type (GP50). This type is the 


most widely used. It is also called Standard 
Grade, and is resistant to impact and stains. It 
is suitable for both horizontal and vertical 
surfaces with outstanding wear resistance. 
The nominal thickness is .05” (1.27 mm). The 
thickness permits a wide variety of patterns 


laminate is applied to only one side, a plywood 
and particleboard panel is likely to warp. They 
are nondecorative and economical. They 
prevent an exposed substrate surface from 
taking on moisture and humidity. Backing 
grade laminates are less expensive and provide 


and finishes. General-Purpose type laminates minimal wear resistance. 
are used for countertops, residential and 
commercial furniture, case goods, vanities, 
and store fixtures. 

t Vertical type (GP28). This type is designed 
for use as wall panels and cabinet surfaces. 

The nominal thickness is .028” (0.71 mm). 

This type is for vertical surfaces where 

thinner and lighter material is needed or Shaped 
desired. It is not as durable as General- pi nln 
Purpose type. Vertical type laminate sheets 
are for cabinet doors, laminated interior 
passageway doors, wall panels, bath enclo- 
sures, and toilet partitions. You can cut strips 
for use as edgebanding. 

% Postforming type (PF30, PF42). This type is 
fabricated so that the material can be heated 
and bent in small curves. It is especially Figure 14-17. Many cabinet tops are made of postforming 
applicable to countertops, cabinet doors, and Grade HPDL that are heated and bent around shaped 
drawer panels that include curved corners substrate. Particleboard is a popular substrate. 


Postforming grade 
HPDL 


3/4” particleboard 


Special types 


Beyond the types presented in the previous 
section, HPDL may have special treatments. These 
increase fire resistance, chemical resistance, or ease 
of fabrication. They also reduce so called static cling. 

%* Fire-rated decorative laminates. These are 
applied to wall and door covering where 
building codes specify fire resistant mate- 
rials. They are designed to resist flame 
spread for a certain amount of time. Fire 
resistant laminates are commonly used in the 
corridors, elevators, stairwells, entries, 
fixtures and cabinetry of public buildings. 

% Chemical-resistant laminates. These are 
designed for laboratory applications. They are 
available in both forming and nonforming 
types. The forming types are recommended 
for counters subject to repeated chemical 
attack. Some nonforming types are also 
fire resistant. 

Æ Static-dissipative laminates. HPDL is a 
good insulator and does not store static elec- 
tricity. Panels are suitable for environments 
where the accumulation and retention of 
static electricity must be avoided. However, 
the static-dissipative laminates are used in 
modern industrial clean rooms and else- 
where for applications where electrostatic 
charges are hazardous. The HPDL sheets 
have a conductive layer either as a backing 
or enclosed in the laminate. These sheets are 
connected to suitable grounding equipment. 
Laminates of this special grade are installed 
on cabinets for computers, photo equipment, 
instrument monitoring devices, and other 
sensitive electronic equipment. 

% Metal-faced laminates. These are metal 
veneers with a kraft paper and phenolic resin 
backer. The surface may be an interior-type 
anodized aluminum, copper, and nickel 
alloys. The advantage of metal-clad lami- 
nates is the ease of fabrication as compared 
to conventional sheet metal. These sheets 
may be fabricated with normal wood- 
working equipment and the same gluing 
properties as other HPDL sheets. 


Sheet size 


Sheet widths are available in nominal widths of 
30” (762 mm), 36” (914 mm), 48” (1219 mm), and 
60” (1524 mm), with lengths of 96” (2438 mm), 
120” (3048 mm), and 144” (3658 mm). Most manu- 
facturers provide an extra %” (13 mm) in width and 
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length to allow for cutting and trimming edges. Not 
all sizes are available in all types and textures. 


Edges 

The thickness of rigid plastic results in a dark 
brown line on outside corners where vertical and 
horizontal panels meet. The edge can be a part of the 
design or be covered with other edging material. 
Covering reduces possible damage. Postforming 
grades are used to wrap radius edges to reduce or 
eliminate the brown lines. See Figure 14-18. 


Adhesives 


Plastic laminates are always fastened to a substrate 
material such as particleboard. See Figure 14-19. They 


Figure 14-18. Postforming of radius edges and matching 
PVC edgebanding eliminates the dark brown line. The 
top and bottom edges of the drawer front serve as the 
drawer pulls. (Chuck Davis Cabinets) 


J Sanded HPDL 
or backer 


MDF 


Figure 14-19. Laminates are typically bonded to a parti- 
cleboard substrate. The particleboard supplies strength. 
Thin substrates are typically medium density fiberboard. 
The laminate provides the desired appearance. 
(Chuck Davis Cabinets) 
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are not rigid enough to provide structure. Various 
adhesives attach laminate to the substrate. 

Rigid glues, such as urea formaldehyde and 
resorcinol, need constant pressure over time to 
ensure adhesion. Contact cements are called pres- 
sure sensitive. They are made of water emulsion or 
solvent based neoprene. These cements require 
momentary pressure to bond. Use a roller or mallet. 
Hot-melt glue is a nonsticky solid substance until 
heated. When melted, hot-melt glue is applied 
between the laminate and the substrate. The layers 
are pressed together and cooled to ensure a secure 
bond. Hot-melt glue is commonly used for edge 
banding applications with an edgebander.° 


I rim. e 
Low-pressure decorative laminates 


The low-pressure decorative laminates (LPDL) 
discussed here are thermally fused melamine. 
Decorative paper is soaked in melamine resins and 
applied to a substrate with heat and pressure. The 
resin in the paper remelts and bonds to the internal 
part of the board. Heat and pressure create a cross- 
linking process of the resin. To remove the 
melamine from the surface of the board would 
destroy the board. 

The major use of LPDL panels is for the interiors 
of cabinets. Other popular uses include office furni- 
ture, closet systems, restaurant tabletops or booth 
counters, and commercial display fixtures. Colors 
and patterns are available to match many of the 
HPDL products to provide a broader application of 
the panels. 


Flexible plastic overlays 


Flexible plastic overlays are made from layers 
of vinyl and are used for cabinet surfaces and floor 
coverings. See Figure 14-20. Polystyrene and other 
plastics are also used in producing flexible overlays. 
Flexible overlays resist chips, scratches, and most 
household chemicals. They are easily cut with a mat 
knife. You can adhere flexible overlays to both flat 
and curved surfaces using contact cement. 


Colored or patterned 
vinyl layer 


Base 
vinyl 
layer 


Flexible Laminate 


Figure 14-20. Flexible laminates are composed of layers 
of vinyl or other flexible plastics. 


Various solid colors and patterned surfaces are 
fabricated. Some flexible overlays have reflective 
surfaces. They may appear to be polished brass, 
copper, or some other material. See Figure 14-21. 


Flexible plastic banding 


Flexible plastic bandings are thin, narrow strips 
that decorate cabinet edges and corners. See 
Figure 14-22. There are many patterns, shapes, and 
textures available. PVC is available in solid colors, 
woodgrains, and patterns. Solid colors will match 
most HPDL and many LPDL panels that are avail- 
able. Paintable fiber bandings are available. 
Melamine edgebanding is also available in many 
colors and patterns. 


Figure 14-21. These fabricated tables feature suede-finish 
laminates with glossy edgebanding. (Sterling Engineered 
Products, Inc.) 


Figure 14-22. Flexible plastic edgebanding may be solid 
color or wood grain. (Sterling Engineered Products, Inc.) 


Summary 


Veneers and overlays dominate the cabinetmaking 
industry for product surfaces. They cover wood 
product panels, such as particleboard. They create 
finished, mar-resistant surfaces to countertops, table- 
tops, and case goods. Veneers and overlays provide a 
durable, low-cost alternative to solid lumber. 

The veneer cutting method determines the grain 
pattern. The rotary cutting method is used nearly 
90% of the time. It produces the most square footage 
of veneer from a log. Other cutting methods may 
have exclusive applications for a certain wood 
specie. Once the veneer is cut, it is clipped and dried. 

Veneer is often matched to produce pleasing 
effects. Commonly assembled matches include 
book, slip, and diamond. 

Plastic overlays are almost indestructible. High- 
pressure decorative laminates are rigid overlays 
manufactured using layers of resin soaked paper 
bonded under heat and high pressure. Thermally 
fused melamine .is manufactured by bonding 
resin soaked paper to the substrate under heat and 
pressure. Flexible overlays are made from vinyl. 
Both rigid and flexible overlays provide durable, 
stain-resistant surfaces. Wood veneer and plastic 
overlays are also used for edgebandings and trim. 
Veneer bands are often inlaid into routed grooves in 
solid wood. 

Using veneers and overlays will greatly reduce 
the cost of your product. When installed carefully, 
they will provide years of durable service. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Why might veneer or plastic overlay be used 
for a cabinet instead of solid wood? 

2. Veneer thinner than 1/32” is typically referred 
to as veneer. 

a. flat 

b. flexible 
c. stump 

d. softwood 

3. What is a flitch? 

4. Name the six methods of cutting veneer. 
Describe the veneer’s grain pattern produced 
by each method. 

5. Comb grain refers to 

6. Diagram the grain patterns of veneer cut from 
burl, crotch, and stump wood. 

7. Sketch six common methods used for matching 
veneer. Plan and diagram two additional 
matches of your own design. 

8. Veneer bandings are primarily used for 
a. inlay 
b. overlay 
c. wood edging 
d. wood facing 

9. Veneer edgebanding is used to cover 

10. Explain the difference between rigid and flex- 
ible plastic overlays. 

11. What are the five types of rigid plastic over- 
lays? What applications are each used for? 

12. Besides the five types of rigid plastic overlays 
mentioned in question 11, what four special 
types of rigid plastic overlays are also available? 

13. Three adhesives used to apply plastic overlay 
to a substrate are __,an 

14. Low-pressure decorative laminates, or ther- 
mally fused melamine panels, are mostly used 
for 

15. What are flexible plastic bandings? 
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Plastic laminates are used to cover the surfaces of the cabinets, countertops, and table. (Sterling Engineered Products, Inc.) 


Glass, Plastic, and 


Ceramic Products 


Objectives 

After studying this chapter, you will be able to: 

% Describe the various forms of glass, plastics, and 
ceramics used in cabinetmaking. 


% Install sheet glass and plastic as panels and 
windows. 


Æ Cut and assemble glass into leaded panels. 

Æ List the various plastics and their applications. 

% Install ceramic tile for counter surfaces, floors, 
and walls. 

important Terms 

annealing polishing 

ceramic scoring 

fracturing slate 

glass thermoplastic 

grinding thermoset plastic 

plastic wainscoting 


Co plastic, and ceramic products are both 
functional and attractive cabinet components. Glass 
sheets are used for windows. Plastic may be molded 
to replace real wood, made in sheets to replace glass, 
or to be used as countertops. Ceramic tile adds beauty 
while it protects countertops and other surfaces. 


Glass, Plastics, and Ceramics 

Glass is made primarily of silica (sand), soda 
ash, and limestone. Other ingredients may be 
added for strength or decoration. The mixture is 
melted at about 2800°F (1538°C). It is then made 
into flat sheets, molded into knobs, pulls and deco- 
rations, or spun into thread. 

Sheet glass is annealed after it is formed. The 
glass is reheated, but not melted, to remove internal 
stress. Annealing helps assure a controlled break 
when cutting the glass. 

Flat glass may be tempered to increase strength. 
The glass is reheated and quenched (cooled) 
quickly. Tempered glass will break, and will shatter 
into many tiny, mostly harmless granular pieces. 
Shower doors, for example, must be tempered. 


The use of glass dates back several thousand 
years. Vases, windows, and mirrors are early prod- 
ucts. Glass blowing was the main method for 
making glass containers. Stained glass was devel- 
oped almost 1000 years ago. About 300 years ago, 
glass began to be molded into containers. Today, 
glass is mounted in cabinet doors and installed as 
shelves. See Figure 15-1. It may also serve as a 
protective surface for wood products. 

Plastics are synthetic compounds also called 
resins. Two forms of plastic are thermoplastic and 
thermoset. Thermoplastic materials may be reheated 
and reformed many times. Plastic for windows is 
usually thermoplastic. Thermoset plastics are 
formed into products during manufacturing by a 
chemical reaction. Door and drawer knobs are exam- 
ples. If they are reheated, they distort beyond use. 


Figure 15-1. Curio cabinets use glass doors and shelves 
to permit display of china. (Thomasville) 
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Early thermoset plastics, made at the turn of the 20th 
century, were known as celluloid and bakelite. Since 
then, plastics have improved and their applications 
have increased. 

Most plastics for cabinetry are available in sheet 
and molded forms. See Figure 15-2. However, some 
plastics can be bought as liquid resin with a sepa- 
rate hardener. You may create a mold, mix the resin 
and hardener, and cast a plastic product that fits 
your needs. 

Ceramic products are made of pottery clay. 
Moistened clay may be molded into a shape. The 
moisture is then allowed to evaporate and the clay 
object fired (baked) in a kiln. The object becomes 
very hard and somewhat brittle. Next, a glasslike 
decorative and protective substance, called glaze, is 
applied to the object. It is again fired to melt and 
harden the glaze. 

The earliest known use for ceramics was 
pottery. Clay was molded into containers and baked 
over coals. Nearly 5000 years ago, glazed clay tiles 
were common in Egypt. Thin, flat tile decorated 
walls and floors. 

Ceramic tile is found with many modern 
cabinets. The tile is typically applied to countertops. 
See Figure 15-3. Tile surfaces are hard, smooth, and 
durable. They resist heat, moisture, stains, and 
scratches. Another type of tile is slate. Slate is a form 
of rock, which is mined and later fractured into tile. 
Then it may be sawed into rectangular shapes and 
installed in the same manner as ceramic tile. 


Figure 15-2. Sheet plastics are often used to protect surfaces. 
The wine rack is formed sheet plastic. (Rohm and Hass) 


Forms of glass, plastics, and ceramics 


Glass, plastics, and ceramics are available in one 
or more forms. They may be sheet, molded, or spun 
into fibers. When combined with wood and hard- 
wate, they serve many cabinetmaking needs. 


Sheet glass and plastic 


Sheet glass and plastic serve as windows, table- 
tops, and shelves. When colored, they can create 
stained-glass effects. Semitransparent sheets are 
installed as light-diffusing panels. Mirrored plastic 
and glass reflect images and provide a sense of 
depth. A reflective metallic substance is applied to 
the back of the glass or plastic sheet. 


Molded glass, plastic, and ceramic 


Molded forms of glass, plastic, and ceramic 
create almost unlimited parts for cabinets and 
furniture. Glass and plastic are formed to make 
moldings, legs, spindles, knobs, pulls, and entire 
pieces of furniture. Ceramics are molded and 
glazed to become tile, knobs, and pulls. Ceramic tile 
may also be molded into decorative shapes. 
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Spun glass fibers 

One unique glass material is called fiberglass. 
Clear or colorful glass is spun into thread-like fibers. 
Fibers can be woven into mats and cloth rolls. They 


may also be cut into short pieces called rovings. 
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Figure 15-3. Ceramic tile provides an attractive and 
durable surface for this kitchen counter. (Mid-West Tile) 


Mats, cloths, and rovings are bonded with 
liquid polyester resin mixed with a hardener. Cloth 
and mats are coated with layers of resin. Rovings 
are sprayed over liquid resin. Repeated coatings of 
fiber and resin are placed in or over a mold. When 
the resin cures, the very strong and durable fiber- 
glass object can be removed. 


Selecting Glass Sheets 


Sheets of glass are selected for decorative and/or 
functional effects. The four kinds of basic glass 
manufactured are flat, decorative, tinted, and mirror. 


Flat glass 


Flat glass is the most common glass found in cabi- 
netry. It is used in doors, on tabletops, and as shelves. 

The glass-making process has changed. Years 
ago, flat glass was manufactured by rolling softened 
glass. If the rollers or rolling tables were dirty or 
scratched, the glass surface would not be 
completely flat. Today, flat glass is made through a 
floating process. Float glass is manufactured by 
spreading molten glass over molten tin. The tin, as 
a liquid, is smoother than the rolling tables were. As 
a result, the process creates a flat, smooth, and 
polished lower surface. Since the upper surface is 
untouched by rollers, it is smooth also. 

Flat glass is manufactured in different strengths 
and thicknesses. Two forms are sheet and plate 
glass. Sheet glass, for the most part, is single or 
double strength. The thickness of single strength 
glass is slightly less than 1/8” (3 mm). Double 
strength glass is about 5/32” (4 mm). Other 
thicknesses from 1/16” to 7/16” (2 mm to 11 mm) 
are available. Install the single strength glass only in 
frames. Double strength material is appropriate for 
windows and shelves. 

Plate glass is thicker and often stronger than 
sheet glass. It may also have been tempered. It 
varies in thickness from 14” to 114” (6 mm to 32 mm). 

The edges of flat glass sheets are either hidden 
or visible. Visible edges must be ground before you 
install these components as doors, shelves, etc. The 
appearance of the ground edges may be enhanced 
by polishing. This is the normal treatment for 
premium products. All grinding and polishing 
must be done before tempering. 


Decorative glass 

Decorative glass is popular for cabinets. Some is 
made by altering the normal manufacture of glass. 
Four types of decorative glass are patterned, etched, 
cut, and enameled. 
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X Patterned glass. It is made by feeding the 
glass through rough or patterned rollers. The 
surface of the glass is embossed and becomes 
translucent. When looking through pattern 
glass, images are distorted or appear as 
shadows. Pattern glass is typically 1/8” and 
7/32” (3 mm and 6 mm) thick and may be 
tempered to reduce the danger of jagged 
pieces when broken. It is installed in parti- 
tions, shower stalls, or wherever privacy is 
desired without blocking light. 

æ Etched glass. It is glass treated with acid that 
removes a thin layer of the surface. The 
pattern produced can be very decorative. 
See Figure 15-4. 

Æ Cut glass. It is made by using carbide or 
diamond sharp cutting tools to score the 
glass. The cuts reflect light in different angles 
for a brilliant effect. 

% Enameled glass. It has translucent or solid 
colored surfaces. Special paint is applied to 
the surface. The colors are more distinct than 
those in tinted glass. 


Tinted glass 


Tinted glass is made by adding coloring agents 
to molten glass. It reduces the amount of light that 
will pass through the glass without distorting the 
image. Tinted glass is used for tabletops, doors, and 
windows. In architectural design, tinted glass 
reduces heat from sunlight and prevents glare. The 
most common tints are bronze or gray. 


Figure 15-4. Etched glass installed in these doors 
enhances and complements the displayed crystal. (Chuck 
Davis Cabinets) 
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Mirror glass 


Mirror glass is coated on one side with a highly 
reflective metallic substance, frequently silver with a 
film thickness of .0012”. The reflective material is then 
covered by a protective coating of thermosetting 
enamel. Reflective glass is commonly used in the back 
of cabinets to give depth. It is also used as wall tile. 


Installing Glass Sheets 


Glass is installed after the cabinet has been 
assembled and finished. Glass installation includes 
cutting and mounting. You cut glass by scoring and 
fracturing. Mounting involves positioning the glass 
in sliding and hinged doors, securing it in frames, 
and installing it as shelves. Edges of unframed glass 
must be ground and possibly polished. In some 
cases, drilling might be necessary. Always wear 
safety glasses and leather gloves when working 
with glass. 


Cutting glass 


Glass is not really cut. It is scored (scratched) and 
fractured. Scoring is done with a carbide steel wheel 
or diamond-point glass cutter. It may be done by 
hand or with a machine. See Figure 15-5. Scoring is 
accomplished by pushing or pulling the wheel across 
the glass surface with slight pressure. Too little pres- 
sure will not score the glass. Too much pressure will 
chip (flake) the glass around the score line. 


Figure 15-5. Glass is scored with a glass cutter. A straight 
edge serves as a guide for scoring straight lines. (The 
Fletcher-Terry Co.) 


Use a lubricant to reduce the amount of glass 
surface flaking. A good fluid lubricant is a mix of 
50% light oil and 50% kerosene. Wipe the surface of 
the glass before scoring with a rag soaked with 
lubricant. 


Scoring 


As previously mentioned, scoring can be done 
by hand or with a machine. Straight and curved 
cuts can be done by each method. 


Scoring a straight line by hand 


1. Place a straightedge about 1/8” (3 mm) from 
where the break is desired. 

2. The cutter wheel must be kept perpendicular to 
the glass panel. Holding it at an angle will 
cause an irregular break. Keep the cutter 
against the straightedge. 

3. Push or pull the cutter across the surface of the 
glass. See Figure 15-6. Use enough pressure to 
score the glass. Lubricate the cutter wheel to 
keep it operating freely. 


Pencil 


Push 


Figure 15-6. The glass cutter may be pulled or pushed 
across the glass. Three common ways of holding the 
cutter are shown. (The Fletcher-Terry Co.) 


Scoring a straight line by machine 


1. Clamp the glass in the machine, making sure 
the desired cut is aligned with the cutter. 

2. With firm pressure, pull the cutter downward 
across the glass. See Figure 15-7. 


Scoring a circle by machine 


1. Set the glass circle cutter to the proper radius. 

2. Place the glass on the cutter table. 

3. Press down on the swivel knob as you move 
the cutter. See Figure 15-8A. 

4. Make straight line radial scores by hand from the 
circle to the edge of the glass. See Figure 15-8B. 
Radial scores permit waste to be removed to 
cleanly fracture the workpiece you need. 


Scoring a curved line by hand 


1. Prepare a paper pattern of the curve you need. 

2. Place the glass over the pattern. 

3. Trace and score the pattern with the glass 
cutter. See Figure 15-9. 

4. Use radial scores where necessary. 


Figure 15-7. A glass cutting machine assures a straight 
cut. (Brodhead-Garrett) 
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Fracturing 


After scoring, the glass is fractured. Fracturing 
is done either by bending or tapping the glass to 
remove the waste from the good piece of glass. It is 
necessary to fracture the glass immediately after 
scoring it. Glass has a tendency to heal, making it 
very difficult to break cleanly. Fracturing by 
bending is for straight line and some curved line 
scores. Tapping is done for both curved and straight 
line scores. 


Radial 
scores 


Figure 15-8. Cutting circles. A—The swivel knob has a 
rubber bottom that keeps the cutter from moving while 
you score the glass. (Brookstone Co.) B—Radial scores 
help separate the waste material, making it easier to 
remove the glass circle. 


Figure 15-9. For irregular curves, place the glass over the 
pattern. Score along the pattern, then make radial scores 
to remove waste around the workpiece. 
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Fracturing by bending glass clamped to a 
scoring machine 


1. Grip the free edge of the glass with your 
gloved hand. 

2. Bend the glass away from you with firm, even 
pressure. 

3. If the glass was scored by hand, grip on each 
side of the score with gloved hands. Bend the 
outer ends of the glass away from you. 
See Figure 15-10. 


Fracturing by bending with pliers 
1. Grip the glass with the pliers, making sure the 
tip of the pliers is right next to the score line. 
2. Place the pliers perpendicular to the score mark 
and squeeze with firm pressure. See Figure 15-11. 
3. Bend the glass to fracture it. 


Fracturing by tapping 
1. Place the glass on the edge of a table with the 
score line just overhanging the edge. 
2. Grip the unsupported piece of glass with your 
gloved hand. 
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Figure 15-10. Small straight line fractures are made by 
bending the piece on both sides of the score line. 


Figure 15-11. Pliers are used to remove small chips that 
cannot be fractured by hand. 


3. Tap the underside of the glass with the glass 
cutter handle. 

4. Start at one end of the scored line. The glass 
should begin to fracture as you tap under the 
score. See Figure 15-12. 


Trimming 
At times the glass needs to be trimmed slightly. 
1. Score glass again along the original score line. 
2. Bend the excess with glass nippers or one of the 
grooves in the cutter head. See Figure 15-13. 


Drilling glass 

Drilling holes for fasteners or hardware is the 
least desirable mounting process. Drilling creates 
heat by friction. Heat can cause the glass to fracture. 


Figure 15-12. Both straight and curved scores can be frac- 
tured by tapping the glass. Use the handle end of the 
glass cutter. 


Figure 15-13. Many glass cutters have grooves for trim- 
ming jagged edges. 


If you must drill holes, use a carbide tipped glass 
drill. See Figure 15-14. Turn it at a relatively slow 
speed. Water should be put on the drill and glass to 
help prevent heat buildup. 


Grinding and polishing glass 

Grinding and polishing shape and smooth glass 
edges. The processes are simple, but much equipment 
is necessary. Grinding removes large amounts of glass 
with abrasive belts. A coolant flows over the point of 
operation to prevent heat buildup. Grinding is done to 
create inset pulls for sliding glass doors. Pulls can be 
ground in plate glass 14” (6 mm) or thicker. Polishing 
restores a smooth finish by buffing the ground area 
with a fine abrasive belt. 


Mounting 


Mounting is the process of securing the glass. 
Different mounts include securing glass in a frame, 
attaching glass to a cabinet with hardware, and 
bonding glass (usually a mirror) to surfaces. 


Securing glass in a frame 


Secure glass in a frame with wood or plastic 
moldings and button retainers. See Figure 15-15. 
Glass may also be pressed into a bead of silicone 
and allowed to set for 12 hours or more. 
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Figure 15-14. A glass drill has a spearlike point. It drills by 
scraping the glass rather than cutting it. (Brookstone Co.) 
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When using moldings, a rabbet joint is cut on 
the inside of the frame where the glass sits. The 
molding is placed over the glass. It is secured to the 
frame with either finishing nails, brads, or staples. 

Flexible plastic moldings can replace wood 
moldings as retainers. A groove is made in the 
frame just behind where the glass is placed. The 
plastic molding is then inserted into the grove. 

Plastic button retainers are installed with 
screws. The glass sits in the rabbet joint and the 
button pivots over the glass. Tightening the screw 
holds the glass in place. 


Mounting glass with hardware 


Sheet glass, without a frame, is commonly 
installed as entertainment center doors. The glass is 
held in place with a glass door hinge. Set screws 
hold the glass in place. A felt or rubber pad is placed 
between the metal hinge and the glass. Various 
types of glass door hinges are available. These are 
explained in Chapter 17. 


Bonding mirror glass to surfaces 


Mirrors in the shape of 12”x 12” (300 mm x 300 mm) 
tiles are common wall decorations. Mirror tile is 
attached with a special mastic adhesive. Mastic is a 
very thick paste that dries slowly. When installing 
tile mirrors, proceed as follows: 

1. Place one to three tablespoons of mastic near 
each corner of the tile. See Figure 15-16. 

2. Press the tile against the wall or other surface. 

3. Adjust all tile so the edges are even. 


Plastic Button Retainers 


Figure 15-15. The glass is placed in a rabbet joint cut in 
the frame. Moldings or button retainers secure the glass. 
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Figure 15-16. Mastic is placed in four corners of the tile back. 


Once mounted, the mirror tile can be adjusted slightly. 


Installing Leaded and Stained Glass 
Panels 


Leaded and stained glass panels have gained 
popularity in contemporary design. They are made 
by assembling small pieces of clear or colored glass in 
lead strips. Leaded glass refers to panels using color- 
less glass. Stained glass includes colored glass or 
metal oxides fused to the glass to give color. Leaded 
and stained glass are most popular in cabinet doors. 
See Figure 15-17. The steps included in preparing 
and installing stained glass panels are laying out full 
size patterns, cutting glass, fitting lead came to the 
glass, soldering the lead joints, mounting the glass in 
the frame, and grouting along the lead seams. 


Laying out patterns 

Create a full-size pattern from a refined sketch of 
the finished panel. If the panel will contain several 
colors of glass, label each section of the pattern 
according to the glass color. Separate each section 
with two lines 1/8” (3 mm) apart. See Figure 15-18A. 
This allows for lead between the glass components. 


Cutting glass 


Cut the glass freehand or with a guide (straight- 
edge, French curve, etc.). You might also use a circle 
cutter. For irregular curves you will need to trace a 
pattern. Place the glass over the pattern and score 


Figure 15-17. This cabinet contains doors with stained 
glass panels. 


the curve freehand. Fracture the glass by either the 
bending or tapping methods. 

Small, compound curves may be difficult to 
shape. More than one break may be necessary. For 
these, make the break into sections. Score and frac- 
ture each section as you go. 


Fitting lead came 

Glass is held together with lead came and 
solder. Lead came binder is H-shaped to fit between 
pieces. Lead came edges are U-shaped to fit on the 
outer edge. See Figure 15-18B. 


%* Warning ——_—_——_—__________—_——_ 
When handling lead, keep your hands away from 
your mouth or food. Lead poisoning can be fatal. 


Preparing to fit came 
Glass and came are assembled on a flat surface. 
Use a piece of plywood larger than the pattern. 
Then, proceed as follows: 
1. Place the pattern on a plywood base. 
2. Attach two hardboard strips to form a corner. 
Make sure the corner is square. 
3. Cut two pieces of edge came to length. Cut 
miters on the edges of the came. 


4. Clean the came with steel wool so it is bright 
and shiny. This will assure a secure solder bond 
when assembling the panel. 

5. Place the pieces to form the first corner of the panel. 


Assembling panels 


Start fitting the panel together in the prepared 
corner. Set one piece of glass at a time. When you 
begin, proceed as follows: 

1. Place the corner section of glass into the corner 
created by the two pieces of came edge. 

2. Bend the came binder to fit where curved 
pieces of glass meet. Came must be long 
enough to solder to other lead came strips. 

3. Cut each piece of lead with a utility knife. 
Remember to clean each joint with steel wool. 

4. Add glass and surrounding came binder until 
all pieces are laid in place. See Figure 15-18C. 

5. Enclose the glass panel with the other two 
pieces of came edge. Make sure the ends are 
mitered so they fit together properly. 

6. Clamp or nail two more hardboard strips that 
hold the entire panel in place. 


Soldering lead joints 


Soldering is a simple, but important operation. 
Stability of the stained glass panel depends on the 
quality of the solder joint. Make sure you have a well- 
fit joint, sufficient heat, proper flux, and quality solder. 

A joint is bonded by melting the proper solder 
over the connection. Solder contains a mix of lead 
and tin. For lead came work, use 40/60 wire or bar 
solder. It contains 40% tin and 60% lead. This 


Came edges 


Came Edge 


Came Binders 


Chapter I5 Glass, Plastic, and Ceramic Products 205 


mixture melts at a lower temperature than the lead 
came. Using less heat, the glass is less likely to crack. 
Melt the solder with a soldering gun or iron. See 
Figure 15-19. Select a gun or iron in the 75 watt to 100 
watt range. Before soldering the joint, apply flux to the 
joint. Flux keeps oxygen away from the heated joint. 
Without flux, the cleaned joint will blacken. The black 
formation is an oxide (rust-like coating). Solder will not 
adhere to the oxide. A rosin-type paste flux is recom- 
mended. Some solder comes with rosin flux in the core. 
Begin soldering at the joints in the center of the 
pattern. Work toward the sides and corners. To 
solder a joint, proceed as follows: 
1. Place flux on the joint. 
2. Preheat the joint with the flat tip of the 
soldering gun. 


Figure 15-19. A soldering gun or iron melts the solder to 
bond the lead came. 


Starter frame 


Came binder 


Came edges 


Figure 15-18. A—The pattern for glass pieces is laid out with space allowance for lead came. B—Lead came fits 
between glass pieces and on the outer edge of the panel. C—Assemble the panel in a wood frame. 
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Touch the solder to the lead and soldering gun tip. 
4. Melt enough solder to flow across the joint. 
5. Remove the solder and tip from the joint. 
6. Allow the joint to cool. 

Complete the joints on one side of the assembly. 
Then place a piece of plywood over the glass 
assembly and turn over the panel, frame, and 
plywood as one unit. Solder the joints on the panel’s 
other side. 


Mounting glass assemblies 


You should have a wood frame prepared to 
receive the glass assembly. A finish should be applied 
to the wood before mounting the glass. Stained glass 
panels are very heavy, so the frame should be strong 
enough to support the weight. Make the frame with 
mortise and tenon, lap, or dowel joints. 

Trim excess lead and solder from the lead edging 
where it will touch the frame. Excess lead prevents the 
glass from fitting flush with the frame. Add molding 
around the glass panel to secure it in the frame. 


Stabilizing assemblies 


Stained glass assemblies may need reinforcement 
in the frame. The glass sections or entire panel might 
shift as the door is opened and closed. A 4” (6 mm) 
steel stabilizing rod is recommended. One rod for each 
2 sq ft (1858 sq cm) of glass area is helpful. Locate the 
stabilizer close to the center on the back side. Mark 
where it touches the lead. Solder fine copper wires to 
the lead at these points. Anchor the rod under the 
molding on the back side. (Notch or drill the molding 
as necessary.) Wrap the wires around the rod and twist 
the ends together. Snip the wires to 14” (6 mm) long. 
Solder the wires against the rod. See Figure 15-20. 


Grouting 


Grout is pressed into the space between lead 
came and glass to help hold the pieces tight. Grout 
may be cement-type, resinous, or a combination of 
both. Cement grouts consist of Portland cement. 
Resinous grouts are epoxy based and possess high 
bond strength. However, they are harder to apply. 
Mix the grout to a creamy texture with an appropriate 
thinner. Then press it between the lead and glass on 
both surfaces with a putty knife. See Figure 15-21. 
Using a rag soaked with the appropriate thinner, 
wipe off excess grout before it dries. 


Selecting Plastic Materials 


Plastic is an excellent substitute for wood and 
glass. It can be molded to look and feel like wood. As 


a sheet material, it may replace flat glass. Sheets may 
also be assembled as furniture. See Figure 15-22. 


Common plastics 

There are many different types of plastic mate- 
rials applied in cabinetmaking. Figure 15-23 
includes the properties and cutting methods for the 
most popular plastics. 


Figure 15-20. A steel rod stabilizes the leaded panel assembly. 
Copper wires soldered to the lead came fasten the rod. 
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Figure 15-21. Press grout between came and glass pieces. 


Figure 15-22. Tinted acrylic plastic is the structure for 
this furniture. (Rohm and Haas) 


Polyamides 
High 
Impact 


Polycarbonates 


Polyethylene 


Polypropylene 


Polystyrene 


Polyviny! 
Chloride 


Phenol 
Formaldehyde 


Polyesters 


Translucent 
Milky 
White 


Translucent 
Milky 
White 


Weather resistant, color- 
able, bonds well, transmits 
light, good surface luster. 


High impact resistance, 
rigid, tough, tolerates high 
temperatures, medium 
chemical resistance, will 
burn, can be hard or flexible. 


Tough, resists abrasion and 
chemicals, high surface 
gloss, colorable, water 
repellent, fair electrical 
properties. 


Toughest of all plastics, high 
impact strength, good heat 
and chemical resistance, 
weathers well, easily colored. 


Flexible, tough, will not tear, 
resists chemicals, feels 
waxy, easily colored. Ranges 
from flexible (low density) 

to rigid (high density). 

High impact resistance, 
lightweight, good flex life, 
chemical resistance, easily 
colored, scratch resistant. 


Water resistant, brittle, 
yellows with exposure, often 
used as foam, tasteless and 
odorless, harmed by cleaning 
fluid, has a definite metallic 
ring when tapped. 

Good strength and tough- 


ness, average chemical 
resistance, can perform well 


in low temperatures. 


Durable, hard, abrasion and 


chemically resistant, easily 
colored to a glossy finish. 
Urea may absorb water. 
Melamine is more water- 
resistant, but more brittle. 


Hard, rigid, heat resistant, 
brittle, low cost, excellent 
insulating properties, 
resistant to most chemicals. 


Can be made thin when used 
with fiberglass, antistatic, 

stiff and hard, colorable, 
weather and chemically 
resistant. 
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Peet erie 


Transparent panels for 
windows, skylights. Con- 
tainers, rods, tubes, lenses. 
Tables, chairs, shower 
stalls, molded furniture, 
appliances, plumbing, can 
be electroplated. 


Fair to 
Excellent 


Fair to Excellent 


Excellent 


Drawer slides, bearings, 
gears, hinges, rollers, 
textiles. 


Good to 
Excellent 


Good to 
Excellent 


Window glazing, lighting 
globes, bottles, coffeepots, 
sunglass lenses. 


Fair to 
Excellent 


Molded furniture, containers, 
housewares, electrical 
components. 


Fair to Excellent 


Excellent 


Bottles, housewares, 
appliance housings, hoses, 
containers with integral 
hinges (flip top caps), radio 
and TV cabinets. 
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Good to 
Excellent 


Excellent 


Excellent 


Good 


Fair to 
Excellent 


Tile, sheets for wall cover- 
ings, molded furniture parts, 
plastic plates and cups, 
packaging containers, insula- 
tion, molded imitation wood 
products. 


Simulated leather, adhesives, 
floor tile, outdoor furniture, 
door and window trim, 
laminations. 


Fair to 
Excellent 


Melamines are used for 


decorative laminates, counter- 
tops, switch plates, dinner- 
ware, doorknobs. Urea is 
used as a wood adhesive, 

but also molded into 

furniture parts. 


Fair to 
Excellent 


Widely used for high impact 
plastics, bonds panel 
products, such as plywood, 
fiberboard, and particleboard. 


Polyester resin is best known 
as an adhesive to bond with 
glass fibers to form fiberglass. 
Polyester laminated glass 
mats are used for furniture, 
boats, airplanes, and 
automobile panels. 


Figure 15-23. Characteristics of the most common plastics applied in cabinetmaking. 
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(Figure 15-23 Continued) 
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1200- 
1500 
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Methyl Ethyl Ketone 


Wood flour, glass 
fibers, cotton flock, 
metal powders 
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Clay, glass fibers, 
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Acrylic plastic 

Acrylic plastic is a rigid plastic often used for 
cabinetmaking. The most common form of acrylic is 
in sheet form. Acrylic sheets replace glass in many 
applications. Sheets of 1/16” and 1⁄4” (2 mm and 6 
mm) are used most, but thicker materials are avail- 
able for machining. Acrylic sheets may be clear, 
tinted, or colored. Other forms of acrylic are 
squares, round rods, and tubing. 

Acrylic is a strong thermoplastic material. It has 
6 to 17 times the impact resistance of glass. It can be 
heated and bent easily. If you make a mistake when 
bending, reheat the acrylic. It will flatten and can be 
formed again. 

Acrylic plastic is sold with a protective paper 
masking on it because it will scratch. Make all of your 
layout marks on the paper. Leave the paper on while 
cutting the sheet. Remove the paper only when you are 
preparing to heat form or mount the plastic. 


Polyester resin 


Polyester resin is a thermoset plastic. It is avail- 
able as molded parts or liquid ingredients. Molded 
items include door knobs, pulls, etc. These only have 
to be installed. Liquid polyester resin is used with 
fiberglass and as a casting and coating material. 


Fiberglass 

Fiberglass is a mixture of polyester resin and 
glass fibers. Fibers are blown over, or layered 
between, a resin coating. When cured, the mixture is 
rigid. Fiberglass is molded into furniture, boat hulls, 
and other structural panels. 


Laying up 
Laying up polyester with fiberglass requires a 
sealed mold, glass fibers, liquid resin, hardener, and 
dye (not necessary). Layers of fiber and resin are 
placed inside or outside a sealed mold. The mold may 
be investment or reusable. An investment mold can 
become part of the product, or it may be destroyed 
during component removal. Reusable molds allow 
you to make duplicate parts. Sides of molds must be 
tapered to free the component after curing. To cast 
parts with a reusable mold, proceed as follows: 
1. Measure and cut the fiber mat or cloth slightly 
larger than the mold. 
2. Coat the reusable mold’s surface with mold 
release. (Use silicon or wax.) 
3. Coat the mold with resin premixed with hardener. 
4. Place the mat or cloth on the wet resin. 
5. Smooth the fiber material with a rubber 
squeegee to remove wrinkles and air bubbles. 
6. Apply a coat of resin over the fibers immediately. 
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7. Allow the assembly to cure completely. 

8. Abrade the surface and add more topcoats to 
achieve the desired total thickness. 

9. Remove the finished component after it is 
totally cured. 


Casting 

Liquid polyester resin can be cast. Casting resins 
are mixed with a hardener to cure the plastic. You 
may include plastic dye or pigments during the 
mixing process to add color. 

Pour the mixture into a prepared mold, which 
means the inside of the mold is coated with mold 
release. Use spray silicone or paste wax as a release. 
If a mold release is not applied, the resin will adhere 
to the mold. The plastic will set in a few hours and 
cure in a day. 


Coating 

Liquid polyester resin is also used as a coating. It is 
extremely durable and resistant to mild acids, alcohol, 
etc. Mix the resin, color, and hardener as if you were 
casting. Brush the mixture over a sealed surface. Use a 
natural hog’s hairbrush with a wood handle. Synthetic 
brushes might soften or even melt. Apply polyester 
resin as you would any other topcoating. Abrade the 
cured surface between coats. For further information on 
topcoating, see the chapters on finishing. 

Clean the brush immediately after each coating. 
Use acetone or lacquer thinner. These solvents will 
not dissolve natural brushes. 


Polyethylene 

Polyethylene is a translucent or opaque thermo- 
plastic material. It resists impact and tears. 
Polyethylene is available in rigid and flexible forms. 
Rigid polyethylene is available as sheets, rods, and 
tubes. Flexible polyethylene sheets are also being 
used in cabinetry. See Figure 15-24. 


Figure 15-24, These tambour doors are made of flexible 
polyethylene. (Coroplast, Inc.) 
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Polystyrene 

Polystyrene is a thermoplastic material. It can be 
molded into components or complete pieces of furni- 
ture. With proper mixing, it can resemble wood 
grain. Polystyrene is generally brittle and has poor 
resistance to chemicals. Additives blended with the 
resin during manufacture can increase its flexibility. 


Polyurethane 


Polyurethane is a resin much like vinyl. 
However, it can be either a thermoplastic or ther- 
moset plastic. It is prepared either as a rigid molding 
material or flexible material. Polyurethane can be 
molded and colored to look and feel like real wood. 
It is an inexpensive way of duplicating carved wood. 

Liquid polyurethane is used as a wood finish. 
When dry, the finish resists impact, scratches, and 
most chemicals. Flexible foam polyurethane is used 
as furniture cushioning. Polyurethane components 
can be assembled with various adhesives. 


E e ° 
Installing F lactic 
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Plastic is an easy material to cut, drill, form, and 
finish. For most operations, you can use common 
woodworking tools. In sheet form, it can be assem- 
bled and mounted much like glass. Before cutting or 
drilling, lay out the pattern on the protective paper 
cover on the plastic. 


Cutting plastic 


Plastic can be cut two ways. First, it can be frac- 
tured like glass. Score the surface with a plastic 
cutter. Then bend the plastic over a large dowel rod. 
See Figure 15-25. The plastic should break cleanly 
along the scored line. 

Plastic can also be cut using a circular saw, band 
saw, or saber saw. See Figure 15-26. It is cut much like 
manufactured panels or lumber. See Figure 15-23 for 
the type of saw blade, number of teeth, and cutting 
speed. Special saw blades are recommended for 
cutting certain plastics. 


Drilling plastic 


Standard twist drills commonly are used to drill 
plastic. Special drill bits for plastic reduce the amount 
of cracking. Refer to Figure 25-58. A drill press, 
portable power drill, boring and insertion machine, 
as well as a hand drill are all satisfactory. While 
drilling, always place a backer board under the 
plastic. See Figure 15-27. This lessens damage caused 
by the drill breaking through the lower surface. 


Figure 15-25. Steps in fracturing plastic. A—Score with a 
plastic cutter. B—Fracture by bending over a dowel. 
(Chuck Davis Cabinets) 


Forming plastic 


Thermoplastic sheets up to 1⁄4” (6 mm) thick can 
be formed easily. Plastic can be formed in one or more 
directions at the same time. Straight line bending is 
easiest with an electric strip heater. See Figure 15-28. 
Bending in more than one direction requires heating 
the plastic in an oven. Preheat the oven to the appro- 
priate temperature. See Figure 15-29. Heat the plastic 
until it is pliable. Remove it from the oven with insu- 
lated gloves. Place it in a form or mold. While the 
plastic cools, it must be held securely in the mold. 


Finishing 

Finishing should be necessary only on the sheet 
edges. The surface was protected by the paper 
coating. On the edges, saw or fracture marks might 
need to be removed. The process involves: 
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A B C 
Figure 15-26. Sawing plastic. A—Circular sawing with a carbide tipped blade of alternate top bevel tip design. (The 


guard has been removed to show the operation.) B—Sawing straight lines with a saber saw using a clamped straight 
edge. C—Saber sawing curves along a layout line. (Chuck Davis Cabinets) 


300° to 350°F 
Polycarbonates 440° to 475°F 


Polystyrene 365° to 385°F Excellent 
Polyvinyl Chloride 225° to 355°F Excellent 


Figure 15-29. Thermoplastics can be softened by heating 
them to the proper temperature. 


Figure 15-27. Place a er under the pa while 1 


drilling. When boring holes for Euro-hinges, the backer es eee pee backof a had aw pee or 
- similar smooth, sharp tool. See Figure 15-30A. 

must be thick enough for the plastic to contact the stops. i , T 

(Chuck Davis Cabinets) 2. Sanding with several grit sizes of wet-or-dry 


abrasive paper. See Figure 15-30B. 

3. Sand with 360 grit sandpaper to remove saw 
marks. (Abrade the sheet’s surface where 
solvent will be applied. The rough texture 
provides for better bonding.) 

4. Finish with 500 to 600 grit paper before 
polishing. 

5. Polish with a cotton buffing wheel and buffing 
compound. See Figure 15-30C. 

6. Buff across any surface scratches. 

7. Use light pressure to prevent heat buildup that 
will melt the plastic. 


Assembling 


Figure 15-28. This electric strip heater provides the l i ; 
correct amount of temperature for thermoforming Assemble plastics by bonding or mechanical 
acrylic plastic. (Rohm and Haas) fastening. Cements or solvents are applied to bond 


Figure 15-30. Finishing the edges of sheet plastic. A—Using the edge of a cabinet scraper. B—Sanding with abrasive 
paper. (Chuck Davis Cabinets) C—Polishing with a buffing wheel. (Rockwell International) 


plastic together. (Use those which are not health 
hazards.) Machine screws may be used for 
mechanical fastening. Before assembling, align the 
workpieces to check their fit. 


C A ay S OE E -N 


Cements adhere to the plastic and will also fill 
small spaces in the joint. Apply cement to one work- 
piece. See Figure 15-31. Press both together and main- 
tain pressure until the cement has dried. The cement’s 
container lists drying time. The dried assembly should 
be clear and free of air bubbles in the joint. 


We J 


Solvents dissolve the plastic so the joint surfaces 
become softened and the plastic flows together. 
Then when the solvent evaporates, the joint hardens 
and the assembly or bonding is complete. This 
bonding process is referred to as cohesion. 

A bonding solvent is thin and watery allowing it to 
spread quickly. It fills only the tiniest of spaces. The 
components must be matched very accurately. You may 
tape them together before applying the solvent. See 
Figure 15-32. Apply the solvent in corners very care- 
fully. Avoid touching the surfaces. The adhesive will 
soften any plastic it contacts. The adhesive evaporates 
rapidly. Air pockets are apt to remain. Pressure must be 
maintained on the joint until the solvent has dried. 


Mounting plastic 


Plastic, like glass, makes good doors and 
shelves. Both can be mounted with the same hard- 
ware. Unlike glass, most plastic can be drilled and 
threaded easily for machine screws. 


Figure 15-31. Plastic cement is applied to one surface. Use 
the proper cement for the type of plastic. (Rohm and Haas) 


Figure 15-32. Using a special applicator apply solvents 
precisely on the joints to be bonded. (Rohm and Hass) 


Solid Surface Material Tops 


Solid surface material is a plastic that is used as 
an alternative to wood, veneer, or laminate counter- 
tops. It is tough and needs little care. It is cleaned 
using common household cleaning products. The 
surface resists scratches and impact damage. Sheets 
of solid surface material are available in 4”, %”, and 
34” (6 mm, 13 mm, and 19 mm) thicknesses. It can be 
installed on furniture, bathroom vanities, and 
kitchen cabinets. See Figure 15-33. It is also used for 
tub and shower surrounds, window sills, 
wainscoting, elevator interiors, and thresholds. 

Molded sinks are available to be integrated into 
the countertop by the installer. Cutouts are required 
for sinks and cooktops. Solid surface material coun- 
tertops are usually made from %” (13 mm) sheets. It 
can be made to look thicker than the sheet material. 
You can bond two narrow strips of solid surface 
material to the underside of the countertop edge. 
Use spring clamps spaced no more than 2” (50 mm) 
apart. This will provide a 1%” (38 mm) built-up 
edge that will be attractive and hide supporting 
underlayment. You may also insert wood inlays or 
contrasting colored solid surface material between 
sections of solid surface material. Wood inlays 
should be backed up with the solid surface material 
and should never be sandwiched together. See 
Figure 15-34. The corners may be further shaped 
using a router. 

Most manufacturers require the distributor to 
verify that the purchaser of the material has 
completed training in the techniques and methods 
of working with their brand of solid surface mate- 
rial before sale. There are many manufacturers of 
solid surface material. Their products are sold 


Figure 15-33. Solid surface material often replaces laminates 
for countertops. Solid surface material can be cut, drilled, 
and shaped with carbide tipped woodworking tools. 
(Chuck Davis Cabinets) 


Chapter 15 Glass, Plastic, and Ceramic Products 213 


under trademarks such as Avonite®, Corian®, 
Fountainhead®, Surell®, and Gibralter®. Each varies 
somewhat in chemical composition and physical 
properties. 


Fabrication equipment, tools, and 
supplies 


Solid surface material countertops are cut and 
machined with portable and stationary woodworking 
equipment and various hand tools. See Figure 15-35. 
However, every cut must be accurate, curves must be 
precise, and seams must be near perfect. Quality work 
will produce nearly invisible seams. 


Stationary equipment 


The stationary equipment for producing solid 
surface tops are: 

% Table saws. Should be a minimum 3 horse- 
power (hp) with adequate out-feed tables, blades 
should have the following characteristics: 

Æ 10” (254 mm) blade, 80 tooth, C-4 carbide, 
triple chip, 5° positive rake. 

æ 12” (305 mm) blade, 100 tooth, triple chip, 
5° positive rake. 

æ Alternate top bevel grind, but will require 
sharpening more often. 

Cut-off saws. Minimum 1% hp. 

Shapers. Minimum 7 hp. 

e Jointers. Minimum 3 hp for a 6” (152 mm) 

jointer and 5% hp for 11” (279 mm) jointer. 


eH OK 


Portable power equipment 


For the best results and longest life of your 
portable power equipment always use the following: 
% Router. With C-3 hardness carbide bits and 
¥” (12 mm) shanks. See Chapter 26. 
% For cutting—3 hp minimum. 
% For seaming and edge profiling—1% hp 
minimum. 
% Laminate trimmer. For removing of excess 
adhesive from seams. 
æ 3/8” electric drill. Use industrial quality, high 
speed steel twist drills. 
% %” electric drill. An assortment of hole saws. 
* Electric hot-melt glue gun. The glue stick 
should provide the longest possible open time. 
% Belt sander with a dust bag. Belt sanders 
generate heat and may damage some prod- 
ucts. To remove excess seam adhesive, use 
the laminate trimmer instead. 
* Electric orbital sander. 10,000 orbits per minute. 
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Figure 15-34. Decorative edge designs are created with different sizes and shapes of solid surface materials. Inlays 
enhance the appearance. 
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Figure 15-35. Plastic tops are cut and shaped with 
conventional woodworking tools. Use carbide tipped 
saw blades and router bits. (DuPont) 


% Air or electric sander (random orbital). For 
better finishing. 
Portable saber saws should not be used for 
cutting this material. The action of the saw can 
cause minute cracks that may enlarge in time. 


Hand tools and supplies 


Many hand tools are used for fabricating. Those 

commonly used are as follows: 

Æ Block plane. Low angle (22°) with rounded 
corners. 

* 1” (25 mm) wood chisel with rounded 
comers. 

# Clamps. Used for working with wood. Refer 
to Chapter 33. 

* Straightedges. Come in lengths of 30”, 96”, 
and 151” (762 mm, 2438 mm, and 3835 mm). 

* Wood underlayment strips. 

% Shim stock. HPDL sample chips work well 
and do not compress. 

* Denatured alcohol. Used to clean surfaces to 
be seamed or glued. 

æ Micron film abrasive disks. Micron sizes of 
100, 60, and 40. Optionally, 30, 15 and 9 
micron sizes. 

2% 3M ScotchBrite® #7447 pad. Maroon color. 

3 Putty knife. Used to remove glue before it sets. 

æ Razor blades. Used to remove glue after it sets. 


Manufacturers’ accessories 


Most solid surface material manufacturers have 
several accessories available. Aluminum conductive 
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tape is used for cooktop appliance cutouts. This 
material dissipates the heat of the appliance to the 
air space below the countertop. Color matched joint 
adhesive for seaming and attaching edge build-ups. 
Color matched silicone sealant for caulking and 
securing countertop to cabinet bases. Inlay kits are 
also available. 

The two types of adhesives that are used with 
solid surface material tops are mastic and joint 
adhesive. Mastic is applied to the underlayment to 
bond the solid surface material top. Color matched 
joint adhesive bonds sheets together and sheets to 
sinks of like, complementary, or contrasting color. 
Always buy joint adhesive that is made for the solid 
surface material being joined. Deck seams or joints 
should be located at least 3” (76 mm) away from 
cooktops, built-in dishwashers, sinks or other 
cutouts, inside corners, and heavy work areas. This 
reduces the possibility of stress cracking. 


Thermoforming 


Thermoforming is the process of heating and 
bending materials. Solid surface materials can be 
used to bend sheets over a column, make unique 
table bases, or decorative edging. Thermoforming 
will change the color of solid surface materials 
slightly, so heat all the material to be used for the 
project to maintain perfect color match. 


Fitting and setting solid surface 
material tops 


Before fitting and setting solid surface material 
tops, the cabinetry must be checked and prepared. 
Once the solid surface material tops are fit and set, 
the work must be checked. 


Preparing cabinets 


Before installation, make sure that all base cabi- 
netry is level and secured. Mount 1” by 3” (25 mm 
by 76 mm) underlayment lengthwise on the cabi- 
netry. Again, be sure the underlayment is level. 
Shim if necessary and screw it to the base cabinets. 
For sink and appliance cutouts, install cross 
supports running from front to back. These cross 
supports are also to be installed under deck seams. 

Cutting, routing, and sanding creates dust. Do 
as much of the fabrication as possible in the 
controlled environment of the shop. Do not prepare 
fixture cutouts in the shop. Wait and complete the 
cutouts with the material in place. Work on flat, 
well supported surfaces. Measure and lay out the 
size of the countertop and places where fixtures will 
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be inserted. Full height backsplash should be 
installed against the wall before installation of the 
countertop. Cut all openings with a router. It is 
good practice to place heavy construction paper or 
cardboard on the cabinets and trace the outline on 
the paper. 

Use a router to cut inside corners, leaving a 
minimum radius of 3/8” (9 mm). Make sure to 
support the piece being cut so it will not fall. Use a 
router to cut openings for sinks, fixtures, and appli- 
ances. Ease edges with a 5/32” (4 mm) round over 
bit. Lay out and cut backsplashes and built-up 
edges. Countertop and backsplash edges may then 
be shaped with a router. Select a carbide tipped 
router bit with the shape you wish. 

Remove all saw or router marks with 120 grit to 
180 grit silicon carbide wet-or-dry abrasive. A 
random orbital sander is recommended for this job. 
The surface should be ready for polishing after the 
solid surface material is bonded in place. 


Inspecting the work 


Position the top on the cabinet without adhesive. 
The top of the cabinet or wall mounted frame must 
be flat. The entire perimeter of the solid surface 
material top has to be supported near the edge. It 
cannot wobble on the frame. If it does, check and 
readjust the shims under the underlayment. 

Inspect the final layout. There should be 1/8” (3 
mm) of clearance between the edge of the solid 
surface material top and any wall. Allow 1/8” (3 
mm) for each 10’ (3 m) for expansion. Allow 1/16” 
(1 mm) between sheets where a joint is necessary. 
After positioning the solid surface material top, 
mark the underside for placement. 

Remove the solid surface material top and smooth 
the edges to be seamed using a straight edge, 3 hp 
router with a 4” (12 mm) bit, and clean the edges. Wipe 
all the joints with alcohol and let them dry. 


Attaching tops 


To attach the top, apply small amounts of mastic 
to the top of the underlayment. Do so on the edges 
and cross supports. Lay the solid surface material on 
the underlayment and position it according to the 
marks you made earlier. Gently clamp the top to the 
underlayment, if necessary, to position the sheet. 
If multiple sheets are used, leave 1/8” (3 mm) 
between them. Use hot-melt glue to temporarily 
attach clamping blocks 2” (50 mm) on either side of 
the seams. 

Now bond the sheets, backsplashes, and edges 
together. Use the color matched joint adhesive 


supplied by the solid surface material manufac- 
turer. Place separation paper underneath the seam 
area. As a substitute, use clear packing tape or wax 
paper. Between sheets, apply enough adhesive to 
fill the joint half full. Remove any previous clamps. 
Then, push the sheets together until adhesive is 
squeezed from the joint. Using sliding bar clamps, 
gently snug the seam together. Leave the bead that 
is squeezed out on the surface undisturbed. 
Remove the excess only after the adhesive has 
completely cured. 

Allow the assembly to set for about one hour. 
Press into a hidden joint with your fingernail. You 
should not be able to penetrate the adhesive. 
Reclamp the sheets to the frame to maintain their 
positions. Then, apply adhesive to the back of the 
top where the backsplash will set. Also apply mastic 
to the wall. Clamp the backsplash in place. The 
edges are bonded with joint adhesive. 

Mounting blocks should be installed under the 
front edge of openings for installing dishwashers. 
Use a compatible adhesive to adhere wood blocks 
for attaching under-mount sinks. Never use screws 
in solid surface materials. 


Final finishing 


Once the solid surface material top is fitted and 
set it must be finished. Final finishing includes 
abrading and polishing. 


Abrading 


Belt sanding, such as smoothing a seam, will 
remove the finish in the surrounding area. Using a 
100 grit aluminum oxide open coat abrasive belt, 
sand and blend an area at least 12” (305 mm) on 
each side of the seam. Continue with 100 micron 
film-backed disks using a random orbit portable 
sander. Feather out the original belt sanded area an 
additional 8” to 10” (203 mm to 254 mm). Clean the 
entire surface and inspect to make sure the entire 
area. has been blended, if not, sand and inspect 
again. Then, abrade with 60 micron and repeat with 
40 micron to eliminate scratches. For a desirable 
matte finish, buff the entire surface with the 
ScotchBrite® #7447 pad. Minute scratches from 
daily use will not be apparent. For visible minor 
scratches buff the areas with the #7447 pad. 


Polishing 

Polishing tops to the desired gloss level—from 
high-gloss to matte. The shinier the surface, the 
more work is required. For a high-gloss finish, 
continue to abrade using 30, 15, and finally 9 micron 


film disks. Then, using the 3M Buffing Pad #05701 
(White) and the 3M Buffing Pad #05705 (Yellow), 
polish using 3M Superduty Heavy Cutting Paste 
#05957, 3M Superduty #15455, and 3M Final Glaze 
#15488, successively. Instead of the 3M polishing 
compounds, Countercut Compound #1, Countercut 
Compound #2, and Countercut Compound #3 can 
be used successively. 

Alternative compounds are available from auto- 
motive paint distributors. Regardless of your choice 
of compound, follow the manufacturer’s instructions. 


Selecting Ceramic Tile 


Ceramic tile is sold in a variety of colors, shapes, 
and glaze textures. Some tile is smooth and 
becomes slick when wet. Other types have a 
textured, nonslip surface. The colors and shapes are 
selected to suit the design of the cabinet or room. 

Tile is available as individual pieces, mats, and 
mosaics. Individual tiles typically are square, 
rectangular, or other shapes. A mat is a 12” by 12” 
square of equally spaced small tiles bonded to a 
fiber mesh. Mosaics are pictures created with tile. 
These also are bonded to a fiber mesh. 


installing Tile 


Tiles are most likely installed after the cabinet is 
assembled and finished. Tile may be applied on 
tabletops, countertops, and as wainscoting (partial 
wall covering). The process of tiling includes 
preparing the surface, laying out the pattern, 
applying the adhesive, setting full tile, cutting and 
setting partial tile, grouting, sealing, and drilling 
and attaching fixtures. 


Preparing the surface 


A surface to be tiled should be flat. Sand the 
surface to remove ragged edges and splinters. 
These might prevent the tile from lying flush. 

Apply a primer or sealer to the surface. A sealer 
prevents moisture in the tile adhesive from entering the 
wood or drywall surface. Brush or roll on the primer or 
sealer recommended by the mastic manufacturer. 


Laying out the tile pattern 


Pattern layout typically follows one of two 
methods. One is symmetrical layout. The other is a 
one edge layout. 


Symmetrical layout 


A symmetrical layout begins at a center point. Tile 
is laid from the center outward. See Figure 15-36. 
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Mark the layout with centerlines for the width and 
length of the area to be tiled. Use a pencil or chalk line. 


One edge layout 


A one edge layout begins at one edge of the 
surface. For a countertop, the edge is the front 
corner of the counter. Tile is laid from the front edge 
beginning in the center of the counter. Continue 
toward the counter ends and back. See Figure 15-37. 

A one edge layout is also used to install wain- 
scoting. Wainscoting is a wall tiled partway from 
the floor toward the ceiling. The starting edge may 
be the floor or the top edge of the wainscoting. The 
height of the wainscoting typically is determined by 
the number of tile to be laid and the spacing 
between tile. This avoids having to cut tile at the top 
or bottom. With an accurate layout, you may need 
to cut tile only where they meet at an inside corner. 


Applying the adhesive 


Tile mastic is a slow-drying adhesive. It can be 
applied to a large area without fear of the adhesive 
setting up too quickly. Spread the mastic at room 
temperature with a notched trowel. See Figure 15-38. 


Centerline for 
length of area 


Centerline for 
width of area 


Directions for 
placement of 
tile in each 
quadrant 


Centerlines 
of area 


Figure 15-36. A symmetrical tile layout begins at the 
center of the area to be tiled. Then lay the tile toward the 
wall along the centerlines. 


First tile 
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Figure 15-37. A one edge tile layout begins at the front 


edge. This type of layout is common for countertops. 


Figure 15-38. A notched trowel spreads mastic evenly. 


Setting full tile 


Full tiles are easy to set. (Setting is another term 
for positioning.) Start from the layout lines. The 
lines should be visible through the mastic. Set full 
tile as follows: 


1. Place the first tile against the layout line. 

. Twist it slightly as you align it. This creates a 
better bond between the tile and mastic. (Do 
not slide the tile. Sliding removes the mastic.) 

3. Remove any adhesive on the tile surface. 

4, Space the individual tiles using edge tabs on 

the tile. (The tabs should touch each other.) 
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Setting partial tile 

Partial tile is cut and set in areas where full tile will 
no longer fit. There are several methods to cut tile. One 
is to fracture the tile with a tile cutter or tile nippers. 
The other is to saw the tile with a carbide blade. 


Tile cutter 

Use a tile cutter for straight line fracturing. The 
break may be made parallel or diagonal to the edge 
depending on your layout. Score the tile with the 
cutter wheel. See Figure 15-39. Then, locate the 


Figure 15-39. A tile cutter scores and breaks tile easily. 
A—Place marked tile in cutter. Pull the handle toward 
you to score the tile. B—Locate the breaker wing over the 
tile and push the handle down to fracture the workpiece. 


breaking wing over the tile. Press the cutter handle 
downward. The breaking wing fractures the tile. 


Tile nippers 


Tile nippers remove small pieces of tile. They 
work best for irregular shaped breaks. First, mark the 
desired shape of the tile with a crayon. Chip away at 
the tile by squeezing the nippers, then giving a slight 
downward pressure. See Figure 15-40. Remove small 
pieces until you reach the crayon line. 


Carbide blade 


Carbide edged blades are available for saber 
saws and hacksaws. See Figure 15-41. Mark the tile 
with a crayon and saw just inside the line. A 
hacksaw works well for irregular shapes. A saber 
saw can be used to make holes for pipes or fixtures. 

Set partial tile as you would full tile. Once the 
partial tile is set, clean all tiles with tile cleaner. 
Allow the tile mastic to set for 18 hours to 24 hours. 
Then apply grout. 


Grouting 


Grout is a form of cement applied in the space 
between tile. It covers the space between and over 
the tile tabs. Mix grout by adding water to the dry 
grout powder. The mixture should be about the 
consistency of toothpaste. Allow the grout to set for 
a few minutes. Then, mix it again to assure an even 
texture. 

Grout paste has a short pot life. Pot life is the 
time grout or other adhesives can be applied. Mix 
only the amount that you can spread in 10 minutes. 
Apply grout with a grout float. This tool is a felt 
covered block. Use it to press the grout into the 


Figure 15-40. Tile nippers chip off bits of tile for irregular 
shapes. 
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space between tiles. Then wipe away excess grout 
with the float held at a 45° angle to the tile lines. 

Allow the grout to set for 15 minutes to 20 
minutes. Then clean all residue from the tile faces 
and grouted spaces with a damp sponge. Rinse the 
grout out of the sponge frequently. Allow the grout 
to dry for three to four hours. Then wipe the tile and 
tile lines lightly with a rough cloth, such as burlap. 
Remove any remaining dry grout with tile cleaner. 
Allow the grout to dry for 48 hours before sealing 
the surface. 


Sealing tile 


Sealer protects the tiled surface. It is usually a 
silicone based liquid. Sealer is applied in two ways. 
If the tile is unglazed, spread sealer over both tile 
and grout lines. If the tile is glazed, apply sealer 
only to the grout lines. Use a small artist’s 
paintbrush to prevent getting sealer on the tile. 


Figure 15-41. Sawing tile. A—Cut curves with a carbide 
blade hacksaw. B—Cut holes in tile with a saber saw. 
(Remington Arms Co.) 
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Drilling tile 

Tile can be drilled to mount fixtures, such as 
towel bars or soap dishes. Use a carbide tipped 
glass drill. Select the bit size for the diameter of 
anchors used with the mounting screws. Drill slow- 
ly to prevent chipping the tile. 


Slate Tile 


Slate is an alternative to ceramic tile for floors 
and counter or table surfaces. Slate is a rock 
that breaks naturally in parallel layers. It may be 
black, gray, red, or green. It is generally fractured into 
1⁄4” and 1⁄2” (6mm and 12 mm) thicknesses. Sometimes 
the slabs of slate are irregular shapes. They may be 
cut into squares or rectangles with an abrasive saw. 
See Figure 15-42. The shapes may be random or all 
one size. Sawed slate edges are not often finished 
(smooth). Plan to cover them with some kind of edg- 
ing or molding. Check with your tile distributor for 
available slate sizes, color, and finishes. 


Installing slate tile 


Slate tile is installed much like ceramic tile. First, 
lay out the tile to form a desired pattern. Leave 
about 3/8” (9 mm) between pieces. The pattern may 
be random or based on colors or sizes. Partial slate 
tile is cut with a carbide edged blade. 

Lay the pieces aside in the order you want to use 
them. With a notched trowel, spread mastic on the 
surface to be slated. Position the pieces as you laid 
them out originally. Allow the mastic to set at least 
24 hours. Press grout into the space between pieces. 
After the grout has dried, seal the slate surface. 


Figure 15-42. Cut slate with an abrasive blade. Guard is 
removed to show operation. (Remington Arms Co.) 


Think Safety—Act Safely 


Many health and safety problems are associated 
with the materials discussed in this chapter. Use the 
following precautions: 


Ææ Wear eye protection. 

% Wear leather-palm gloves while working 
with glass, plastic and ceramic products. 
Wear a respirator and rubber gloves while 
working with fiberglass. 

Work with lead and fiberglass in a well ven- 
tilated area. 

Lead is toxic. Keep your hands away from 
your face and mouth when handling it. 

Be aware of allergies to certain substances. 


x * * 


Summary 


Glass, plastic, and ceramics are functional 
and decorative materials. Glass windows and 
ceramic tile have been used for thousands of years. 
Molded glass has been formed into knobs and 
pulls in the past two hundred years. During 
the past century, plastic has replaced many 
glass and ceramic products. Plastic typically is 
stronger, more flexible, and less apt to break. 
Plastic also can be formed or bonded into complete 
furniture pieces. 

Glass is available in many forms. Flat glass is 
the most common glass form for cabinetry. Glass 
may be clear, decorative, tinted, or mirrored. It may 
also be tempered to increase its strength. Leaded 
glass panels are made with decorative glass pieces 
and lead came. The came is soldered around the 
edges of the glass. Colored glass is used to make 
stained glass panels. 

Plastics may replace other materials. Clear 
sheet plastic might replace glass. Molded plastic can 
replace wood components. Plastics are either 
thermoset or thermoplastics. Thermoset plastic 
products are permanently shaped during manufac- 
ture. Thermoplastics may be heated and reshaped. 
Tile may cover floors, cabinet tops, and table sur- 
faces. Ceramic tile is made of baked clay. Tiles are 
bonded to the surface with mastic. Spaces between 
tile are filled with grout. Slate, a form of rock, is 
applied like ceramic tile. Slate size may be random 
or all one dimension. 

Two methods for cutting glass, plastics, and 
ceramic are fracturing and sawing. Fracturing 


involves scoring the material and breaking it along © 


the score line. When sawing glass or ceramics, use a 
carbide tipped blade. Certain plastics also ozemuire a 
carbide blade. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


i 


2 
3. During manufacture, glass may be toughened 


Oo OND 


Two forms of glass, plastic, and ceramics are 
and 
Mats, rolls, and rovings are forms of 


c. quenching 
d. tempering 


. List the three types of flat glass. 
. What is the difference between “sheet glass” 


and a sheet of glass? 
The two steps to cut glass are and 


. Describe the four types of decorative glass. 
. List the three methods to fracture glass. 
. Leaded panels are held together with and 


10. 
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13. 
14. 


15. 


16. 
17. 


18. 
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Explain the steps to assemble leaded glass 
panels. 

Describe the two classifications of plastics. 
Which classification of plastic is suitable for 
forming? List three formable plastics. 
Fiberglass is a mixture of glass fibers and 
Explain the difference between cement and 
solvent bonding. 

Ceramic tile can be cut with blades that 
are available for saber saws and hacksaws 
Ceramic tiles are spaced by 
Describe two methods of laying out tile. Which 
is appropriate for a tabletop? 

is a form of cement that covers the space 
between and over the tile tabs. 

The time period for which grout or other adhe- 
sives can be applied is called the _____ 

List three of the health and safety precautions 
discussed in this chapter. 
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Cabinets use glass doors and shelves to permit display of china and crystal collectibles. 


Mechanical Fasteners 


Objectives 
After studying this chapter, you will be able to: 


% Define the purpose for fasteners in cabinetmaking. 

X List the applications of nails for fastening cabinetry. 

Æ Describe the various types of screws and their uses. 

* Select fasteners to attach cabinets to hollow and 
solid walls. 

* Explain the convenience of ready-to-assemble 
cabinets. 

%* Select fasteners for assembling ready-to-assemble 
cabinets. 

Important Terms 

anchor connector 

bolt push-on fastener 

bolt and cam connector screw 

brad snap clip connector 

common nail staple 

concave bolt connector  T-nut 

fastener tack 

insert nut wedge pin connector 

Keku fastener wire nail 


mechanical fastener wood screw 


_ plug and socket 


Cabinets may be assembled and installed with 
mechanical fasteners. Fasteners include nails, 
staples, screws, anchors, bolts, and ready-to- 
assemble (RTA) fasteners. The type of fastener you 
select depends on the required strength of the joint. 
Threaded fasteners hold tighter than those without 
threads. RTA fasteners allow you to disassemble and 
reassemble cabinets easily. RTA fasteners also work 
well with manufactured panel products. Other 
fasteners provide readily removable access panels. 

Fasteners are made of both metal and nonmetal 
materials. Metal fasteners are made of steel, aluminum, 
copper, or brass. Plastic fasteners are usually white 
or black. Plastic fasteners do not rust. Metal fasteners 
used in cabinets and furniture often are coated 
with paint or plated with another metal. Platings 
include brass, copper, chrome, zinc, and nickel. Steel 


fasteners may be galvanized (plated with zinc) to 
prevent rust. Other coatings include paint and lacquer 
which may be sprayed onto fasteners. Brass or copper 
fasteners may be used. However, these are more expen- 
sive than steel fasteners. 


Unthreaded Fasteners 


Unthreaded fasteners, such as nails and staples, 
are selected for less demanding purposes. They have 
less holding power than screws in some material. As 
a result, they are rarely used to assemble major parts 
of the cabinet. Nails are typically used to attach trim 
to the front of a cabinet. You can set nails below 
the surface of the trim and cover them with wood 
putty. Both nails and staples are used to attach 
cabinet backs. 

The most common unthreaded fasteners are 
nails and staples. Corrugated fasteners, chevrons, 
and Skotch fasteners are also installed. 


Nails 


There are many types of nails. See Figure 16-1. 
Nails used for cabinetmaking include the following: 
Æ Common nails. They are used in carpentry 
for framing. They are used where the appear- 

ance of the nail does not matter. 


Brad 


Wire Nail 


Figure 16-1. There are many nail sizes and head shapes 
for you to select. (Continental Steel Corp.) 
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Box nails. They are similar to common nails, 
but thinner with smaller heads. They are less 
likely to split the lumber than common nails. 
They are used for light construction and are 
rarely used in cabinet assembly. 
* Casing nails. They have cone shaped heads 
and are normally installed in architectural 
moldings (for example, door casings), where 
the head is driven below the surface with a 
nail set. 
Finishing nails. They have barrel shaped heads. 
Like casing nails, they are usually countersunk 
and covered with wood putty. However, they 
can be installed flush with the surface. 
Brads. They look like small finishing nails 
and are recommended for light assembly 
work. They are thinner, shorter, and smaller 
than finish nails. 
Wire nails. They are sized like brads, except 
they have flat heads. Like common or box 
nails, they are not set below the wood surface. 
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Nails for pnuematic fastening tools 


Most cabinetmakers use nails that are driven by 
pneumatic fastening tools, also called air-powered 
nailers or nail guns. These are fast, accurate, versatile 
tools. However, hammers are still used to drive nails. 
Nails that are intended to be driven with a hammer 


Ring-Shank Nails 
SFN2C 


Screw-Shank Nails 


SN325 & SN4 SN4 


2 3/8(8d) 21/4(7d) 2 1/2(8d) 
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Nail: Ring shank, 
flat head 
Gauges: 13 (.092) 
11 V2) 


113 


Nail: Screw shank, 

flat head 

Gauges: 12 (.106) 
11 (.120) 


are packaged loose. Nails intended to be driven with 
nail guns are packaged in strips and coils. The strip 
or coil is loaded into the nail gun and driven one at a 
time until exhausted. Then another strip is loaded. 
Nail guns are especially useful for driving 
finishing nails. Nails for use in these guns are avail- 
able with a plastic coating. The coating is heated by 
the friction created by the staple’s fast entry into the 
wood. The molten coating provides improved 
driving, and when cooled, enhanced holding 
power. The coating will bond the metal to the wood 
as it hardens like glue. Nails commonly used with 
nail guns may have ring-shank or screw-shank 
designs for added holding power. See Figure 16-2. 


Nail sizes 


Nails are measured by penny sizes and specific 
dimensions. Common, box, casing, and finishing 
nails are measured in penny size. The symbol for 
penny is d. The penny size was a standard used in 
England that meant penny weight per hundred 
nails. Now the penny size refers to nail gauge and 
length. See Figure 16-3. 

Brads and wire nails are measured by gauge 
and length. The wire gauge numbers range from 12 
to 20. The larger the number, the thinner the nail. 
Lengths range from 3/8” to 14%” (9 mm to 38 mm). 
See Figure 16-4. 


Finishing Nails 
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3(10d) 1(2d) 1 3/4(3d) 1 1/2(4d) 13/4(5d) 2(6d) 2 1/4(7d) 2 1/2(8d) 


se} w 


< 
3 


DA21 


a 
< 
O 


DA17 


(m) 


Nail: Smooth shank, 
brad-head finishing 
Gauges: 15 (.072) 

14 (.080)—2 1/2 length only 


120 ` All fasteners shown actual size. 


Figure 16-2. Popular sizes of ring-shank, screw-shank, and finishing nails used in pneumatic nail guns. (Senco Products, Inc.) 


Gauge 
Number 
15 14 121/2 111/2 101/4 9 9 8 6 


2d 3d 4d 6d 8d 10d 12d 16d 20d 


Figure 16-3. Nails are sized according to their length and 
gauge thickness of the shank. Size is indicated in pennies 
(d). (Graves-Humphreys, Inc.) 
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Figure 16-4. Common brad sizes. (National Retail 


Hardware Assoc.) 


Fastening with nails 


To fasten two workpieces with nails, it is impor- 
tant to select the correct size and type of nail. For best 
results, the length of the nail should be three times 
the thickness of the top workpiece. See Figure 16-5. 
Recommended nail types and sizes for plywood are 
given in Figure 16-6. 

Nails are easy to drive into softer woods. The 
development of plastic coated nails for nail guns 
makes it easier to drive nails into hardwoods and 
virtually eliminates wood splitting. In harder 
woods when driving nails with a hammer, you 
_ might apply wax or soap to the nail. For very hard 
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Figure 16-5. Generally, nails should be three times as 
long as the top workpiece, A. This assures that 2/3 of the 
nail is holding the base workpiece, B. (National Retail 
Hardware Assoc.) 
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Figan” 16-6. Nail Ipes Jd sizes — SNo (National 
Retail Hardware Assoc., APA—The Engineered Wood Assoc.) 


woods, drill a pilot hole slightly smaller than the 
diameter of the nail. See Figure 16-7. 

The two methods of fastening with nails are 
straight nailing and toenailing. Straight nailing is 
driving the nail directly through the top workpiece 
into the base. Never drive two nails into the same 
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grain line. The wood is likely to split. See Figure 16-8. 
Toenailing is used to fasten a T-joint. See Figure 16-9. 
When toenailing, first start driving the nail perpendi- 
cular to the workpiece about 1/8” (3 mm) deep. Then 
push it to a 30° angle and drive it the rest of the way. 

Accurately place nails that will support heavy 
loads. Locate them so that the weight of the load 
tends to force them deeper. Nails can also be placed 
so that the load is supported by the shear angle of 
the nail. (The shear angle is across the nail.) Avoid 


zg 


Figure 16-7. Drilling a pilot hole will prevent the board 
from splitting when driving nails. 
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Figure 16-8. Never drive two nails in the same grain. 
Stagger them to reduce splitting. 


Figure 16-9. Toenailing is used when straight nailing 
cannot be done. 


driving nails where the load is likely to pull them 
out. See Figure 16-10. 

When attaching wood trim or other visible mate- 
rials, you may want to hide the nail. Use casing 
nails, finishing nails, or brads with a nail set for this 
purpose. The nail set has a small indent in the head, 
which centers the nail set. First, drive nail to within 
1/8” (3 mm) of the surface. Then place the nail set on 
the nail head and strike it. Drive the nail just below 
the surface. Then fill the hole with wood putty. 

Nails also can be concealed in the wood. With a 
utility knife, peel up a splinter of wood from the loca- 
tion where the nail is to be driven. See Figure 16-11. 
Once the nail is installed, glue the sliver back down. 


Staples 


Staples appear like U-shaped nails. They are 
mostly installed in hidden areas, such as to attach 
cabinet backs and drawer bottoms. See Figure 16-12. 


TER Load 


Wi Load 
\ i Load 
Load 


\) | Beez 


Wo iti 


N 
RP 


——— 


Figure 16-10. The angle at which nails are driven partly 
determines their holding power. (Continental Steel Corp.) 


Staples are specified by crown width and leg 
length. Staple width for spring action staplers is 
given by a specification number, while the legs are 
YA” to 9/16” (6 mm to 14 mm) long. Crown widths of 
staples used in pneumatic staple guns range from 
3/16” to 1” (4 mm to 25 mm) with the leg lengths 
ranging from 5/32” to 24%” (4 mm to 63 mm). 
Cabinetmakers install most staples with pneumatic 
staple guns. Spring-action staple guns are often 
used for attaching upholstery materials and speaker 
grill cloth where softwoods are the substrate. See 
Figure 16-13. Spring-action staple guns may be 
used to attach low-voltage cable inside or to the 
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Figure 16-11. Nails can be concealed under a peeled-up 
wood shaving. (National Retail Hardware Assoc.) 
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Figure 16-12. A—Staples are an effective fastener for 
utility grade drawer bottoms. (Chuck Davis Cabinets) B— 
Medium wire staples used in pneumatic staple guns. 
(Senco Products, Inc.) 


Chapter 16 Mechanical Fasteners 227 


back of wall cabinets. The staple is designed to 
curve over the cable. 

For some applications, the staple should be 
flush with the surface. Sometimes the staple sticks 
up after using the staple gun to install it. This means 
the legs are too long for that material. If it penetrates 
the surface, the material is too soft or the legs are too 
short. See Figure 16-14. Pneumatic staple guns are 
designed to provide a consistent and appropriate 
countersink. 

Staples for pneumatic staple guns are available 
with a plastic coating. Uncoated staples with added 
holding power include outward-flaring, self-crimping, 
and two-way splay staples. See Figure 16-15. 

% Outward-flaring staples. They have chisel- 
like points beveled on the inside edges. As 
the staple is driven, the legs are forced to 
spread. This staple locks firmly in place so it 
does not pull out. 

% Self-crimping staples. They work like 
outward-flaring staples. However, the staple 
legs are forced inward. 

% Two-way splay staples. They are pointed so 
that one leg is forced forward, and the other 
backward when the staple is driven. 


Figure 16-13. Spring-action staple guns are easy to use. 


Correct Too Short 


Figure 16-14. When driven, the staple should be flush 
with the wood. 


Too Long 
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Corrugated fasteners 


Corrugated fasteners are sheet metal fasteners typi- 
cally for miter joints in soft woods. See Figure 16-16. 
Lengths range from 3/8” to 34” (9 mm to 19 mm). Width 
is given in numbers or corrugations. A size may be 
given as 3⁄4” x 5 corrugations. The fastener is usually 
visible, although wood putty may be used to cover it. 


Chevrons 


Chevrons are angled fasteners. See Figure 16-17. 
They are ideal for picture frames and other products 
with miter joints. Each side is about 1” (25 mm) long. 
Chevrons penetrate 3/8” (9 mm) into the wood. 


Figure 16-15. Special staples anchor themselves when 
driven. Top—Outward-flaring staple. Middle—Inward- 
crimping staple. Bottom—Two-way splay staple. 


Figure 16-16. Corrugated fasteners typically fasten miter 
joints. (APA-The Engineered Wood Assoc.) 


Skotch® fasteners 


Skotch fasteners are eight prong staples that 
join parts without cutting or splintering wood 
fibers. See Figure 16-18. There are a variety of sizes, 
making them more versatile than chevrons. They 
are numbered from 0 to 3. 


Clamp nails 


Clamp nails are shaped pieces of steel. See 
Figure 16-19. Insert them into kerfs made in both 
workpieces to be joined. The kerf should be as wide 
as the thickness of the clamp nail web. Cut the kerfs 
accurately so that a perfect fit is obtained. As the 
clamp nail is driven, it aligns the joint. The tapered 
edges draw the two workpieces of wood together. 

Clamp nails are sold in a variety of widths and 
lengths. Widths are designated by number. The 
number, placed over 16, tells the width. For 
example, a No. 6 clamp nail is 6/16” (3/8”)mm 
wide. A No. 14 nail is 14/16” (7/8”)mm wide. 
Lengths range from %” to 5” (12mm to 127 mm). 

A saw kerf is unnecessary when using pneumatic 
drivers. See Figure 16-20. With a 7/16” (11 mm) crown, 
Senclamp® is available in 5/16”, 7/16”, and 9/16” 
(7 mm, 11 mm, and 14 mm) lengths. 


Joint with 
Chevrons Flush 


Chevrons Wood 
Fastener 


Figure 16-17. Chevrons work pieces together to make a 
tight joint. 


3/8” x 1 5/16” 
1/25 yet 11/16" 
1/2” x 1 1/8” 


Figure 16-18. Skotch fasteners have eight staple-like | 
prongs. They are installed with a hammer. ~ j 
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Pins and tacks 


Smaller nail-like fasteners with special uses 
include pins and tacks. See Figure 16-21. Escutcheon 
pins are small brass nails with round heads. They are 
for decorative purposes. Lengths range from 1⁄4” to 114” 
(6 mm to 32 mm). Pin diameter is given in wire 
gauges. Pins for use with nail guns may be headless, 
have a slight head, or medium head. See Figure 16-22. 
They fasten light moldings. The medium head pin is 


similar to a brad. The slight head pin has a smaller 
head. It is easier to hide the holes left by these pins 
with wood putty. 

Tacks are used primarily in upholstery. Some 
are meant to be hidden. These are designed to 
secure springs, wire, or cloth to a frame. Decorative 
tacks are those which are visible. Some have 
rounded heads made of brass or copper. 


Threaded Fasteners 


Threaded fasteners, such as screws and bolts, 
have more holding power than nails. They also 
permit disassembly and reassembly. Some fasteners 


Escutcheon Pin 


Upholsterer's Wire Finish 
Tack Upholsterer's Tack 
Tack 


Figure 16-21. Tacks are typically used in upholstery to 
Figure 16-19. Drive clamp nails into aligned saw kerfs hold material or metal to a wood frame. Finish tacks and 
(slots). They are made before the nail is inserted. When escutcheon pins are either brass or brass plated steel. 
driven, a clamp nail aligns the two workpieces as it 
draws them together. (Wash Co.) 
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pes Pin: Smooth shank il 
YO? AZ = headless 
Crown: 7/16 (11.1) Yo9 - AY = slight-headed 
Thickness: .020 i AX = medium-headed 
Gauge: 25 i Gauge: 18 (.050X .039) 


Figure 16-20. Clamp nails for air-powered drivers donot Figure 16-22. Pins for nail guns are similar to brads. 
require saw kerfs. (Senco Products, Inc.) (Senco Products, Inc.) 
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thread directly into lumber, wood products, metal, 
or plastic. Others pass through the workpiece and 
are secured with a nut or anchor. 

Threaded fasteners are made of steel, brass, 
aluminum, and copper. They can be electroplated 
with zinc, chrome, or nickel. Painted finishes are 
also common. Those made of steel may be blued to 
prevent rust. Bluing involves heating the fastener to 
a certain temperature. The fastener is then dipped 
in oil, turning it dark blue. Unfinished steel screws 
are referred to as bright. When screws will be visible 
in the cabinet, use those that are finished. 

There is a wide variety of head shapes for screws 
and bolts. See Figure 16-23. The head determines the 
type of screwdriver or wrench you should use. See 
Figure 16-24. Slotted head screws require flat blade 
screwdrivers. Recessed (Phillips) head screws require a 
Phillips screwdriver. Hex socket heads require an Allen 
wrench. Typical screw products used for cabinetry are 
wood screws, particleboard screws, face frame 
assembly screws, drywall screws, one-piece connectors, 
sheet metal screws, lag screws, cup and shoulder 
hooks, machine screws and stove bolts, cap screws and 
machine bolts, carriage bolts, and joint connector bolts. 


iTi 


Wood screws 


Wood screws serve a wide range of general 
assembly purposes. They are the most used fastener 
in cabinetry. 

Wood screws are specified by shank gauge, 
length, head shape, and finish. See Figure 16-25. 
Gauge numbers for screws differ from those for nails. 
As the gauge number increases, the diameter of the 
shank increases .013” (0.33 mm). See Figure 16-26. 
The size of the head also increases accordingly. 

Screw length is measured from the tip of the 
threads to the top, middle, or bottom of the head. 
See Figure 16-25. Threads are cut on at least 2/3 the 
length of the shank. 

Screws are sold singularly, in plastic packages, 
or by the box. Boxes may contain 50, 100, or 144 
(one gross), or several thousand screws. To order 
screws, specify: 

* 1 box—Catalog #1234-4, 1 % x No. 8—Flat 

Head Bright Slotted Wood Screws. 


or 


% 1 box—Catalog #4343-5, 1% x No. 8—Round 
Head—Nickel Plated Phillips Wood Screws. 


Drawer Front 
Adjusting 
Screw 


EA 
Hexagon Square Truss Head Zz 
Head Head Sq. Shoulder (STD. A 
in Carriage Bolts) ZA 
ZA 
(+) AA Bugle 
a= FF Head 
er Recessed 
Flush Head 
~ Hex Socket 
Round Head Flat Head Flat Head 
Slotted Slotted Phillips 
Recessed 
Ballhead (m) 
Oval Head Truss Head Fillister Head = u Mi A Pan Head Cross-slotted 
Slotted Plain or Slotted Slotted Esicamnate) bo Round Head 


Figure 16-23. There are many head shapes for screws and bolts. The fastener you wish to use may be available with 


one or all of these head shapes. (Liberty Hardware) 
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$ Phillips Badasso Square Head 
crewdriver t 
ii al t Hex Socket 
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Eel Hex Head 
Standard Open-End Box End Allen 
Screwdriver Slotted Wrench Wrench Wrench 
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Figure 16-24. A—Choose an appropriate tool for the head shape of the fastener. (Parker Cable Corp.) B—Screw bits and 
a portable drill make driving screws easier. (Vermont American Tool Company) 


of shank 


3 Core or 
=< root 
diameter 


Figure 16-25. Select wood screws according to head shape, 
shank gauge, and length. (Forest Products Laboratory) 


Gauge No. l 0 1 2 


Diameter 


of Shank .060 .073 .086 .099 .112 .125 


Installing wood screws 


Several steps are involved when installing 
wood screws. These steps include selecting screws 
and screwdrivers, laying out holes, drilling holes, 
countersinking, counterboring, and driving screws. 


Selecting screws and screwdrivers 


Select screws at least three times the thickness of 
the workpiece you are fastening. This assures that 
all the threads will enter the base piece. Select the 
smallest gauge screw that will provide the required 
holding power. Generally smaller gauge screws are 
for thinner woods. Recommended screw sizes for 
plywood are given in Figure 16-27. 


190 .203 .216 .242 268 204 320. 


Figure 16-26. These are the most common gauge sizes for screws. Head size increases with gauge numbers. 
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Select the proper screwdriver or wrench for the 
type of screw. The blade of a standard screwdriver 
should be as wide as the screw slot. See Figure 16-28. 
The blade of a Phillips screwdriver should fit snugly 
in the recessed head. 


Laying out holes 


Lay out and mark hole locations. Then, with a 
hammer, tap the tip of a nail or scratch awl on the 
layout mark. This small hole helps guide the drill. 


Drilling holes 


Two or more different holes are drilled when 
fastening wood with screws. See Figure 16-29. The 
first is the pilot hole. It is drilled through both work- 
pieces the full length of the screw. Next, bore out the 


Screw Selection Chart 


Flat-Head Screws 
Length 


Piywood 


Thickness Screw Pilot Hole 


5/8” 5/32” 
1/2” 1/8” 
3/8” 1/8” 
1/4” 7/64” 


Figure 16-27. Screw sizes for plywood. (National Retail 
Hardware Assoc.) 


Difference Flat ) Proper Blade 
in Tip Width Head Reaches 
- Bottom 
D of Slot and 
e Fits Snugly 
Select Tip to 
Fit Screw Slot 
Round Phillips Head 
Head Screw 
Thick Tip 
Tip Too Thin: Will Does Not 
Bend or Break Seat in Slot Centered 


Driver Tilted Toward One 
Side Apt to Damage Tip, Mar 
Screw, and Slip into Work 


ý 


Round Tip Climbs Out 
of Slot and Marks Screw 


Figure 16-28. Choose a screwdriver that properly fits the 
screw head. 


clearance hole in the upper workpiece. The clear- 
ance hole provides room for the shank of the screw. 

If the holes are not drilled large or deep enough, 
the wood is apt to split. The size of the pilot hole is 
larger for hard, dense woods. This makes inserting 
the screw easier. Clearance and pilot hole sizes are 
given in Figure 16-30. 

Multioperational bits may be used to drill pilot 
and clearance holes at the same time. They are sized 
according to the screw gauge and length. See 
Figure 16-31. Multioperational bits are called 
Screw-mater® drills by one manufacturer. In addi- 
tion to pilot and clearance holes, they may also drill 
countersinks and counterbores. 


Countersinking 


Flat head screws and others with tapered heads 
require countersinking. A countersink is a drill bit 
with a cone-shaped tip. Use the countersink to 
enlarge the top of the clearance hole. See Figure 16-32. 
This allows the screw to be driven flush with the 
surface of the wood. 


Counterboring 


Counterboring allows the screw head to be 
below the surface of the wood. Drill pilot and clear- 
ance holes. Then drill the counterbore just larger 
than the screw head. Once the screw is inserted, 
cover the hole with a plug, a button, or wood putty. 


, Clearance hole 


Pilot hole 


Figure 16-29. Drill pilot and clearance holes before the 
screw is inserted 


Screw Gauge 
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Five Most Popular Sizes—Combination 
Wood Drill and Countersinks 
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Figure 16-31. Multioperational bits replace drilling three separate holes. (Stanley) 


Figure 16-32. Countersinking permits flat Bad screws to 
be flush with the wood. 


See Figure 16-33. Select the proper diameter coun- 
terbore for plugs and buttons so they will fit. 


Driving screws 


Drive screws in a clockwise direction by hand or 
with a screw gun. As the screw turns, the threads 
dig into the sides of the pilot hole. If the screw holes 


are drilled properly, you should be able to insert the 
screw with little effort. Be careful not to apply too 
much torque or the screw will break. This is espe- 
cially true with aluminum or brass screws in dense 
material. Apply wax to the screw threads to make it 
easier to drive. 


Particleboard screws 


Particleboard screws are designed to hold better 
in weaker panel products, such as particleboard, 
composite panels, and waferboard. They have 
coarser threads than wood screws. See Figure 16-34. 
This allows for more wood fibers between threads. 
Particleboard screws may be used with lumber. 
However, they are more difficult to install in hard, 
dense woods. 


Face frame assembly screws 


Face frame assembly screws are specially 
designed for the construction of face frames. They 
are #6 pan head self-tapping screws. They are 
inserted in the pilot holes at the base of pockets cut 
in the back surface of the face frame components. 
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Figure 16-33. A plug or button covers the screw in a 
counterbored hole. 


aE ANN 


Figure 16-34. Particleboard screws have coarser threads 
than wood screws. They hold better in panels made of 
wood chips. (Liberty Hardware) 


One-piece connectors 


Screws with cylinder-shaped tips are typically 
called one-piece connectors or solo connectors. 
They resemble particleboard screws because they 
have coarse threads. See Figure 16-35A. One-piece 
connectors have greater holding power than parti- 
cleboard screws. In addition, they can also align the 
workpieces. 

The screw fits through a clearance hole in the face 
workpiece. The cylinder-shaped tip then aligns the two 
workpieces. It centers in a pilot hole. See Figure 16-35B. 
Both holes must be drilled accurately. When installed, a 
one-piece connector fits flush with the surface of the 
wood. A cover cap may be inserted into the socket of 
the screw head to cover it. 


Sheet metal screws 


Sheet metal screws have threads up to the head. 
See Figure 16-36. They are ideal for joining metal to 
wood or wood to metal. Also use them in dense 
wood because they are made of hardened steel. 
They are recommended for panel products such as 
fiberboard. 


Cutting thread 


Head 


Shank 
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~ san SS 
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Figure 16-35. One-piece connectors align the compo- 
nents as they fasten them. (Liberty Hardware) 


Figure 16-36. Sheet metal screws have threads their 
entire length. (Liberty Hardware) 


Sheet metal screws are sized the same as wood 
screws. Head shapes are either round, flat, pan, 
oval, truss, or hex. The hex head often has a slot. 
It can be installed using a wrench or flat blade 
screwdriver. 

Sheet metal screws also attach wood to sheet 
metal. For example, you might want wood paneling 
over sheet metal ductwork. Drill a pilot hole 
through the wood and sheet metal. Then bore the 
clearance hole in the wood. 


Lag screws 


Lag screws are installed where the joint requires 
great holding power. They are commonly used to 
assemble bunk beds and other large furniture. They 
are sized by the diameter of the shank and the 
length. The head may be square or hex shape. Drive 
the screw with a wrench or socket. See Figure 16-37. 


Machine screws and stove bolts 


Machine screws and stove bolts fit through clear- 
ance holes in both workpieces and are secured with a 
nut. They have limited use for cabinet work. Most 
are threaded the full length. See Figure 16-38. Head 
shapes and lengths vary like wood screws. 

Machine screw and stove bolt threads are mea- 
sured by the Unified and American Screw 
Thread Standard and the International Standards 
Organization (ISO) Metric Thread Standard. 
Unified and American Screw Threads include 
Unified National Coarse (UNC) and Unified 
National Fine (UNF) threads. The same diameter 
UNC screw has fewer threads per inch than an UNF 
screw. For example, a 4” machine screw could have 


Figure 16-37. Lag screws may be up to 12” (305 mm) 
long. Use them where strength is essential. 


Figure 16-38. Machine screws and stove bolts may 
require nuts to fasten workpieces together. (Liberty 
Hardware, Graves-Humphreys, Inc.) 
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20 UNC threads per inch or 28 UNF threads per 
inch. The specifications will be given as follows: 

1/4”-20 UNC x 1%” (1/4” diameter, 20 Unified 
National Coarse threads per inch, 1%” long) 

The diameter may also be given in screw gauge 
thickness as follows: 

#8-32 x 12” 

ISO Metric threads are measured by diameter and 
millimeters per thread. M6 x 1 (6 mm shank size and 
1.0 mm from thread to thread). M12 x 1.75 (12 mm 
shank size and 1.75 mm from thread to thread). 

Truss head machine screws, sizes 8-32 and M4, are 
available with combination slots for use with either 
Philips or blade screwdrivers. You usually install 
knobs and pulls with them. False drawer fronts with 
adjusters are attached to the drawer box with them. 
The length of machine screws packaged with knobs 
and pulls is 1” (25 mm). These will fit 34” (19 mm) thick 
material. A false drawer front and the drawer box 
usually total 114” (31 mm) and require a 1%” (38 mm) 
machine screw. Buy a supply that is longer and cut it 
to length; use bolt cutters like the ones in the head of 
an electrician’s wire stripper and crimping tool. 

Stove bolts are available in UNC threads. They 
are a poorer quality than machine screws due to 
their manufacturing process. However, they are less 
expensive and come with square nuts. Machine 
screws and nuts are sold separately. Select nuts that 
match the diameter and thread of the fastener. 


Cap screws and machine bolts 


Cap screws and machine bolts are sized according 
to the Unified and American Thread Standard and 
ISO Metric Standard. Those 1%” (38 mm) or shorter 
are fully threaded. Longer fasteners have about 
1%” (38 mm) of thread plus an unthreaded shank. Cap 
screws have hex heads. Machine bolts have square 
heads. See Figure 16-39. They are often electroplated 
with zinc chromate to prevent rust. 


l Machine Bolts 
Figure 16-39. Cap screws and machine bolts are much 
alike. Cap screws have hex heads. Machine bolts have 
square heads. (Graves-Humphreys) 
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Carriage bolts 


Carriage bolts have a truss head with a square 
shoulder. See Figure 16-40. Tightening the nut 
draws the shoulder into the wood and prevents the 
bolt from turning. 

Carriage bolts are convenient fasteners for jigs 
and fixtures. They install and tighten easily. You do 
not have to hold the bolt with a wrench while tight- 
ening the nut. Using a wing nut instead of a hex or 
square nut simplifies securing the bolt. It can be 
tightened by hand. 


Joint connector bolts 


Joint connector bolts are made specifically for 
cabinetmaking. There are different styles of joint 
connector bolts to fit certain nuts. See Figure 16-41. 
The head of connector bolts is usually a hex socket. 
The socket permits the bolt to be fastened tighter 


Figure 16-40. The square shoulder of a carriage bolt 
holds the bolt from turning in the wood. A wing nut can 
make installation and removal even easier. 


than screws with slot or Phillips heads. The socket 
also allows the flat head to be nearly flush with the 
surface of the wood. A plastic cap covers the head. 
Conical head connector bolts are installed when the 
head must be flush or below the surface of the wood. 
The shank of joint connector bolts may be 
enlarged for use with cap nuts. The clearance hole 
must be drilled large enough to accept the shank. 


Insert Nuts 


Insert nuts are installed when frequent 
assembly and disassembly is desired. They are also 
used when wood screws lack holding power. The 
insert nut is installed in the base workpiece. A screw 
or bolt with NC threads fits into the nut to fasten the 
assembly. See Figure 16-42. Insert nuts are also 
available with metric threads. 

There are several reasons for using insert nuts 
and machine screws instead of wood screws. Insert 
nuts rarely are taken out once driven; thus, they 
remain secure. Wood screws lose their holding 
power if the cabinet is taken apart many times. Each 
time a wood screw is installed, it cuts wood fibers 
around the pilot hole. If you are repairing furniture 
that has worn out screw holes, install insert nuts. 


Insert nut 


Figure 16-42. Insert nut with ridges that hold it secure. 
(Liberty Hardware) 


Figure 16-41. Joint connector bolts are designed specifically for cabinetmaking. Left—Bolt with enlarged shank used 
with cap nut. Middle—Bolt used with threaded metal cross dowel. Right—Cylindrical head bolt is flush with wood 
surface. Bolt is threaded into an insert nut. (Liberty Hardware) 


You might also select insert nuts if the cabinet is 
fabricated from weak material, such as particle- 
board. Insert nuts have teeth for holding power. 
They may also be glued in place. 

Insert nuts may be screw-in or knock-in types. 
See Figure 16-43. Knock-in insert nuts have teeth or 
ridges that dig into the wood once they are 
installed. Drill the proper size pilot hole. Then, use 
a hammer to drive in the nut. Some knock-in nuts 
are designed to be inserted with adhesive. They have 
gaps between ridges to permit glue flow. Apply an 
adhesive that bonds to both wood and metal. 

Screw-in insert nuts have threads. Again, you 
must drill a pilot hole. Then use an Allen wrench to 
screw the nut into the workpiece. 


T-Nuts 


T-nuts are similar to insert nuts. They do not 
have to be held when fastening the bolt. They have 
prongs that hold in the wood. See Figure 16-44. To 
insert a T-nut, drill a hole for the barrel. Insert the 
T-nut barrel into the hole and hammer the nut to a 
fixed position. Insert the bolt from the opposite side 
and tighten it. 


Anchors 

Anchors are used to attach cabinetry where stan- 
dard screws and bolts are ineffective. Toggle bolts attach 
cabinetry to hollow materials, such as gypsum walls 
and concrete blocks. Screw and bolt anchors attach 
cabinetry to solid materials, such as brick and concrete. 


Figure 16-43. Insert nuts. Left—Knock-in type has teeth. 
Right—Screw-in type has threads. (Liberty Hardware) 


Figure 16-44. T-nuts hold secure with prongs. 
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Toggle bolts 


Toggle bolts include a stove bolt and toggle 
head. The toggle head spreads open when inserted 
through a clearance hole. See Figure 16-45. Install 
toggle bolts as follows: 

1. Assemble the toggle bolt through the cabinet’s 
mounting holes. The head of the bolt will be 
on the inside of the cabinet; the toggle head is 
in back. 

2. Drill the appropriate size clearance hole in the 
wall. The hole must be slightly larger than the 
diameter of the toggle head wings (when closed). 

3. Align the cabinet and bolt assembly over the 
hole in the wall. 

4. Push the toggle bolt through the hole until the 
wings spring open. 

5. Tighten the bolt from the inside of the cabinet to 
secure the mount. 


Screw and bolt anchors 


Screw and bolt anchors attach cabinets and 
other fixtures to solid nonwood materials, such as 
poured concrete. The anchor is inserted into a hole 
drilled in the material. A screw or bolt is inserted 
through the cabinet or fixture, and threads into the 
anchor. As the screw is tightened, the anchor 
expands. It wedges against the side of the hole to 
secure the cabinet. 


. Insert bolt through item to be fastened, 
turn on wings, then fold wings 
completely back and insert through 
hole until wings spring open. 


. Pull back on assembly to hold wings 
against inside wall—this prevents the 
wings from spinning while tightening 
bolt. Turn bolt with screwdriver until 
firmly tightened. 


Figure 16-45. Toggle bolts attach fixtures to hollow walls. 
(The Rawlplug Co.) 
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Screw anchors 

Screw anchors are used with wood screws, sheet 
metal screws, or lag screws. Anchors may be made of 
fiber, metal (typically lead), or plastic (nylon). See 
Figure 16-46. Install screw anchors as follows: 

1. Position the cabinet. Have mounting holes 
predrilled. 

2. Mark the anchor positions on the wall through 
the mounting holes. 

3. Drill holes the diameter of the anchor. For 
concrete or ceramic tile, use a carbide-tipped 
masonry bit. 

4. Slide each anchor into its hole and tap it with a 
hammer. This will seat it. See Figure 16-47A. 

5. Select the screw. Most anchors have the size of 

screw you should use marked on them. 

. Position the cabinet over the anchors. 
. Insert the screws through the mounting holes 
and tighten. See Figure 16-47B. 


N D 


Bolt anchors 

Bolt anchors have internal threads to receive a 
matching machine screw or bolt. See Figure 16-48. 
Insert the anchor using the procedure for screw 


Figure 16-46. Screw anchors may be made of lead. (The 
Rawlplug Co.) 


A 
B 
Figure 16-47. Installing screw anchors. A—Drill hole and 


tap in the screw anchor. B—Position fixture and insert 
screw. (The Rawlplug Co.) 


anchors. Some bolt anchors must be pre-expanded 
in the hole with a setting tool. 


One-piece anchors 


One-piece anchors combine the anchor and 
fastener in one assembly. See Figure 16-49. One 
operation installs the anchor and secures the cabinet 
or fixture. Install one-piece anchors as follows: 

1. Position cabinet against wall or surface. Mounting 
holes should have been drilled in the cabinet. 

2. Drill a hole in the wall through each mount 
hole. Make holes the same size as the anchor. 

3. Set the anchor in the hole and drive it with a 
hammer. The flange of the anchor will seat 
against the cabinet. 


Light-duty plastic anchors 


Light-duty plastic anchors work in any hollow 
or solid material. Various anchors for drywall, 
concrete, brick, and thin paneling are available. See 
Figure 16-50. Install the anchor as follows: 

1. Drill a hole in the wall the size of a folded 
anchor. See Figure 16-51A. 

2. Fold the anchor and insert it into the hole. Tap 
it flush with the wall. See Figure 16-51B. 

3. For hollow walls, insert a nail to pop the anchor 
open. See Figure 16-51C. 


Figure 16-49. One piece anchors include the anchor and 
fastener in one assembly. (The Rawlplug Co.) 


4, Place the cabinet or fixture over the anchor. See 
Figure 16-51D. 

5. Insert the screw and tighten until the screw head 
is flush with the cabinet. See Figure 16-51E. Do 
not overtighten. 


Repair Plates 


Repair plates may be used to mend joints where 
other fasteners have weakened. If appearance is 
important, do not use them. These plates are made of 
galvanized steel and are seldom finished to blend 
with the appearance of the product. See Figure 16-52. 
Four types of repair plates are available. 


Thin Panel Anchor 


Picture Hook 
Anchor 


Drywall Anchor 


Figure 16-50. Plastic anchors are fabricated for various wall 
thicknesses. (Mechanical Plastics Corp., The Rawlplug Co.) 


Solid Wall 


Hollow Wall E 


Figure 16-51. Installing plastic anchors. (Mechanical 
Plastics Corp.) 
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Mending plates strengthen butt and lap joints. 

Flat corner irons strengthen frame corners. 

Typical uses are for door and window frames. 

x Inside corner braces are installed under chair 
seats and tabletops to support weakening 
jointwork. They may also support shelves or 
cabinets. 

Æ T-plates are attached to frames where rails 

and stiles meet. 


Ke ¥ 


Fasteners for Ready-to-Assemble 
Cabinets 


Ready-to-assemble (RTA) cabinets are purchased as 
unassembled. kits. As a small package or in pieces, 
the cabinet can fit through small doors and narrow 
stairways. The consumer then assembles the cabinet 
with RTA cabinet fasteners. The finished RTA cabinet 
looks no different from a wood cabinet assembled by 
a furniture manufacturer. See Figure 16-53. 

RTA fasteners are suitable for both industry and 
the home woodworker. For industry, RTA fasteners 
eliminate labor for assembly. They also require 
minimal drilling and boring. Small cabinet shops and 
home woodworkers often install RTA fasteners. Most 
fasteners for RTA cabinetry are easy to install. They 
typically hold as well as screws or glue. However, they 
permit easy assembly and disassembly of the cabinet. 

Many companies manufacture fasteners for RTA 
cabinetry. Various sizes and styles are available. 


T-Plate 


Corner Brace 


Figure 16-52. Repair plates. (Liberty Hardware) 
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Bolt and cam connectors 


Bolt and cam connectors consist of a steel bolt 
with a special head, a steel or plastic cam, and a 
cover cap. The cam has a hollow side or interior to 
receive the bolt. Two types of bolt and cam connec- 
tors are available. One has a hollow casing, the other 
an eccentric cam. See Figure 16-54. Use bolt and cam 
connectors for cabinet corner and shelf assemblies. 

To assemble the cabinet, first insert the bolts. Screw 
them into the sides of the cabinet at marked locations. 


Figure 16-53. These are ready-to-assemble products. 
(O'Sullivan Industries) 


| 1 cap 


Eccentric cam —» r casing 


Insert nut 


Figure 16-54. Bolt and cam connectors. A—Bolt and hollow 
casing. B—Bolt and eccentric cam. (Liberty Hardware) 


Then insert cams in bored holes in components to be 
fastened. See Figure 16-55. To complete the assembly, 
fit the shelf (with cam) over the bolt. The hollow 
opening in the cam should be facing the bolt. Then turn 
the cam with a screwdriver (or possibly an Allen 
wrench) to draw the bolt and side panel into position. 
When ali bolts and cams have been connected and 
tightened, cover the cams with plastic caps (provided 
by the manufacturer). 


Concave bolt connectors 


Concave bolt connectors consist of three parts. 
These parts are a steel bolt with a concave hole in 
the shank, a collar, and a set screw. See Figure 16-56. 

Concave bolt connectors are assembled in 
several steps. Insert the bolt into the side of the 
cabinet. The collar is placed in a predrilled hole in 
the workpiece to be fastened. To assemble the two 
components, position the concave bolt into the hole 


Side 
Section 


Side 


Connecting bolt 


Figure 16-55. Diagram for assembling cabinets with bolt 
and cam connectors. Insert bolts into the cabinet sides. 
Place cams into workpieces to be fastened. 


in the collar. A ball end set screw threads into the 
collar. When tightened, the set screw positions itself 
in the bolt hole. As the screw positions itself, it 
draws the bolt toward the collar. See Figure 16-57. 


Wedge pin connectors 


Wedge pin connectors are more visible than 
other RTA fasteners. They install quickly and can be 
used where appearance is not a factor. They consist 
of three pieces: two plastic mounts and a wedge 
pin. The mounts are connected to the two pieces of 
wood to be joined. One mount fits over the other. To 
fasten the two, a wedge pin is inserted through the 
fitted mounts. See Figure 16-58. 


Plug and socket 


Plug and socket connectors are designed for 
joints that require less holding power. The plug is 
screwed into one of the workpieces. The socket 
screws into the other. The two parts are pressed 
together to complete the assembly. See Figure 16-59. 


Collar 


Concave bolt hole 


Steel Bolt 


Figure 16-56. Parts of a concave bolt connector. 


Figure 16-57. As set screw is tightened, it positions itself 
in bolt hole. This draws parts together. (Liberty Hardware) 
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Keku® suspension and press-fit fasteners 


Keku suspension and press-fit fasteners allow 
subframes, soffits, and blind drawer fronts to be 
assembled in the workshop. Field installation is 
simplified and faster since the various elements are 
complete and ready to install. The elements only 
have to be fitted together. See Figure 16-60. 

Keku fasteners are used for installing wall panels, 
wainscoting, and framed mirrors. They allow installa- 
tion of removable access panels for radiators, air condi- 
tioning systems, spa motors and pumps, and other 
utilities. Suspension fasteners are used where there is 
room to slide the panel at least 34” (19 mm) at the time 
of installation. First, build a frame to mount to the wall. 
The frame is similar to a cabinet face frame. Attach 
Keku frame components. Make the panel or mirror 
frame, place it face down on a worktable. Position the 
wall frame over the panel. Place Keku panel compo- 
nent over the frame component and fasten with screws. 
Install the frame on the wall and then hang the panel. 
Push-on fasteners are used where the frame element 
may be fastened to a side panel. See Figure 16-61. 
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Figure 16-58. Wedge pin connectors include two plastic 
parts attached to the wood with screws. A pin is inserted 
through the two parts to hold the assembly together. 
(Liberty Hardware) 


I 
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Figure 16-59. With plug and socket connectors, the two pieces 
are pressed together to complete the joint. (Liberty Hardware) 
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Summary 

Mechanical fasteners include both metal and 
nonmetal joining devices. Many different styles are 
available and each may have a general or specific 
purpose. Wood screws are the most widely used 
threaded fastener. You will likely assemble cabinets 
and attach hardware with them. Some unthreaded 


Panel Component, 
Screw-Mounted 


Frame Component, 
Screw-Mounted 
A 


Panel Element, 
Screw-Mounted 


Frame Element, 
Screw-Mounted 


Figure 16-60. A—Keku suspension fastener. B—Keku 
press-fit fastener. (Hafele America Co.) 


fasteners are used. Nails and staples are inserted to 
attach cabinet backs. Casing nails are designed to 
attach trim; they can be set below the wood surface. 
Sheet metal fasteners, such as chevrons and corru- 
gated fasteners, are excellent for fastening miter joints. 

Anchors are used to attach cabinets to walls. 
They are designed for both hollow walls or concrete 
block, and solid concrete and brick. 

RTA fasteners permit cabinets to be assembled and 
disassembled with ease. The joint strength does not 
decrease if the cabinet is disassembled many times. 
Bolt and cam connectors or concave bolt connectors 
are selected for strength. Snap clips or plug and socket 
connectors are chosen for quick release. 


Computer 
cable chase — 


Telephone 
conduit 


Electrical -7 
Circuit #2 


Electrical 
Circuit #1 


Figure 16-61. A—Computer, telephone, and electrical 
cable conduit passes through the panels below the coun- 
tertop. Access panels allow installation or replacement of 
cables. B—Keku push-fit fasteners release the access 
panel for service. (Newberg Travel) 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1 


2 


Sy 


NAO 


Describe the difference between brads and wire 
nails. 

Why are nails that are used in nail guns coated 
with plastic? 

The term penny and the letter d identify sizes 
for all nails except 

a. box nails 

b. brads 

c. common nails 

d. finishing nails 


. Anail set is placed in the cone-shaped head of 


a(n) nail to drive it below the surface of 
the wood. 


. How long should a nail be? 
. Two methods of nailing are 


and 
is a sheet metal fastener that can be 
installed only after making a saw kerf. 
a. Chevron 
b. Skotch fastener 
c. Corrugated fastener 
d. Clamp nail 


. List three finishes applied to screws. What term 


indicates that a screw has no finish applied to it? 


. What term indicates that a screw has no finish 


applied to it? 


10. 


11. 


i: 


13: 


14. 


iS. 


16. 


I 


18. 


19. 


20. 
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To install wood screws, you must drill 
and holes. 
A(n) is drilled in the wood to allow flat- 
head and other tapered head screws to be flush 
with the wood. 
Why might machine screws be selected to fas- 
ten dense woods? 
The difference between cap screws and 
machine bolts is the 
a. length of the thread 
b. shank diameter 
c. shape of the head 
d. threads per inch 
Describe two features that make joint connector 
bolts specifically designed for assembling 
cabinets. 
List two applications for insert nuts. 
Anchors are used to attach cabinets to 
emel 
Explain why a consumer might choose to pur- 
chase ready-to-assemble (RTA) cabinets. 
List two advantages RTA fasteners have over 
wood screws. 

is a fastener used for ready-to-assemble 
(RTA) cabinets and consist of a concave hole in 
the shank, a collar, and a set screw. 

are fasteners for ready-to-assemble (RTA) 
cabinets that are used for joints that require less 
holding power. 
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Shown here is a unique nail starter and setter for brads and 
finishing nails. (Noxon Inc.) 


Hardware 


Objectives 


After studying this chapter, you will be able to: 
% Select knobs and pulls for function and appearance. 

* Install sliding doors. 

% Choose hinges for wood and glass doors 
according to the style of cabinet. 

% Explain various methods of mounting drawer 
hardware. 

æ Identify special purpose hardware for beds, 
desks, and folding tables. 


Important Terms 

bed rail hinge 

case front style knobs 

caster latch 

catch pulls 
connector shelf supports 
face frame slide guide 
furniture glide slides 


furniture leveler 


Hardware serves many functions that add 
convenience to a cabinet. Hinges allow doors to 
swing open for easy access. Drawer slides provide 
smooth opening and closing drawers. Shelf rests 
support adjustable shelving. 

Hardware can also enhance the appearance of 
the cabinet. There are many styles, materials, and 
finishes. Hidden hinges are typically steel that may 
be plated with nickel to prevent rust. Decorative 
hinges are painted or plated with another metal, 
such as brass. Pulls and knobs may be wood, metal, 
porcelain, glass, or several types of plastic. See 
Figure 17-1. Solid surface material knobs and pulls 
can match the countertops. Hardware may be 
brushed (slightly roughened) to reduce gloss, or it 
may be polished to increase the shine. 


Pulls and Knobs 

Pulls and knobs assist you when opening doors 
and drawers. A variety of styles are available. See 
Figure 17-2. You should select those that match the 


Figure 17-1. The homeowner has many options when 
customizing their kitchen. The ceramic knobs and pulls 
illustrated above are available in a variety of colors. 
(Amerock Corp.) 


Figure 17-2. Pulls and knobs may be made of brass. 
(Amerock Corp.) 


245 


246 Modern Cabinetmaking 


cabinet style. Pulls are either flush mount or surface 
mount. Knobs are mounted on the surface. 


Flush mount pulls 


Flush mount pulls are level with the face of the 
door. Install them in sliding doors. See Figure 17-3. 
The doors pass each other with little clearance. 

To install flush mount pulls, make a hole in the 
door using a router or drill. Press the pull into the 
hole or tap it with a mallet. See Figure 17-4. Most 
flush mount pulls are friction fit. Some may have 
screw holes. Others are best installed with adhesive. 

Flush mount pulls for sliding glass doors are 
ground into the glass. These allow your fingers to 
move the door. 


Figure 17-4. Flush mount pulls are secured by friction, 
glue, and/or screws. (APA - Engineered Wood Association) 


Surface mount pulls and knobs 


Surface mount pulls and knobs are attached 
with screws from the back of the drawer front or 
door. Most wooden hardware is attached with 
wood screws. Some are fitted with insert nuts to 
accept machine screws. Metal and some plastic 
hardware is threaded for machine screws. 

To install surface mount pulls and knobs, holes 
must be laid out and drilled accurately. The hard- 
ware is then attached. See Figure 17-5. Countersink 
the machine screw head when installing pulls and 
knobs on face frame cabinet doors to prevent 
scratching of the face frame. A decorative backplate 
is often placed between the door or drawer and the 
hardware. The backplate helps prevent scratches, 
dirt, and wear when you grasp the pull. 


Bail pulls 


Bail pulls include a backplate that supports a 
hinged pull. See Figure 17-6. The pull lays flat against 


& 


toes neil 


Figure 17-5. Surface mount pulls and knobs are attached 
from the inside of the drawer. (Chuck Davis Cabinets) 


Figure 17-6. Polished metal bail pulls are decorative. 


the backplate when not needed. Bail pulls are 
common on traditional and provincial furniture. Most 
are made of polished brass and are very decorative. 


Ring pulls 


Ring pulls include a ring that pivots in a back- 
plate. See Figure 17-7. Flush mount ring pulls are 
chosen when the hardware needs to be below the 
surface. They are glued in place or attached with 
screws under the ring. Surface mount ring pulls 
typically have visible screw holes. 


Door Hardware 


Cabinet doors either slide past each other or swing 
open on hinges. Sliding doors allow access to only 
part of the cabinet opening. Hinged doors provide full 
access to the cabinet opening. However, hinged doors 
may be a safety hazard when left standing open. To 
reduce the width and weight of hinged doors, two 
doors are installed per opening. Door hardware 
includes tracks, hinges, catches, and latches. 


Sliding door tracks 


Sliding doors are supported and guided by metal or 
plastic tracks. The doors slide within about 1⁄4” (6 mm) 
of each other, making flush mount pulls necessary. 

Tracks come in pairs. See Figure 17-8. The upper 
track is attached to the top of the door opening. The 
lower track supports the weight of the doors. It 
contains ridges that prevent the entire edge of the 
door from seating in the track. This reduces friction 
that would prevent the door from sliding. Special 
roller hardware may be installed in tracks to ease 
movement of the door. 


Figure 17-7. Ring pulls lay flat on the smooth flowing 
surface of this contemporary furniture. (Bassett) 


O 
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The upper and lower tracks must be parallel. 
Locate and mark their locations. Attach the tracks 
with flat head screws. 

Door measurements differ according to the style 
of track. Doors that slide without rollers are meas- 
ured from the inside of the upper track to the top 
edge of the lower track. Reduce this measurement 
by 1/8” (3 mm) for clearance. 

For doors on rollers, installation may be more 
involved. The doors typically must be bored or 
mortised to accept the roller assembly. See Figure 17-9. 
Follow the manufacturer’s instructions for installation. 


Hinges for wood doors 


Hinges support doors and allow them to swing. 
Most hinges consist of two pieces of metal, called 
leaves, held together by a pin. The pins are either 
tight or loose. Loose pins allow you to remove the 
door quickly. 

Other hinge styles include self closing, adjustable, 
and double action. Self closing hinges have a spring 
that prevents doors from standing open. Adjustable 
hinges have oblate mounting holes. These allow for 
door adjustment. As the hinge is mounted, it may be 
moved before the screw is tightly fastened. Another 
type of adjustable hinge, the concealed or “Euro- 
style” hinge, has adjusting screws on the arm for 
lateral and front to back adjustment. Another screw on 
the mounting plate provides vertical adjustment. 
Double action hinges permit doors to swing both 
inward and outward. 


Upper track — 


Lower track 


Supporting 
ridge 


Figure 17-8. Upper and lower tracks must be parallel. 
The supporting ridges in the lower track reduce friction. 
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Figure 17-9. Roller type sliding door hardware may 
require mortising the doors. (Liberty Hardware) 


Hinge surfaces may be brushed, polished, or 
textured. Many are plated with chrome, brass, or 
copper. Some have finish such as enamel, lacquer, 
or varnish applied to them. 


Selecting door hinges 


Select hinges to function properly in various 
cabinet styles. The cabinet front and door design 
plays a major role in how doors are mounted on the 
cabinet frame. This, in turn, affects which hinge is 
appropriate. See Figure 17-10. Common case front 
styles include: 

% Flush front with face frame 

* Flush front without face frame 

# Flush overlay front 

w Reveal overlay front (with or without face 

frame) 

* Lip edge doors 

You will notice that a face frame is part of 
several styles. A face frame is a solid wood border 


Corner View 
(Countertop Removed) 


Top View 


Flush Front with Face Frame 


A Front without Face Frame 
a Flush Overlay Front 


Reveal Overlay Front (Under 1/2”) 


Reveal Overlay Front (Over 1/2” Requires Face Frame) 


Lip Edge Front (Rabbeted Door Construction) 


Figure 17-10. Flush and overlay doors are common on 
cabinets with and without face frames. 
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placed on the front of the cabinet assembly. It covers 


: Door Height 96” 
the edges of plywood or particleboard used to = > 
construct the case. Common face frame widths are ee 
1%” to 2” (38 mm to 51 mm). With a face frame, the agr 1800 mm l 
door cannot mount on the side of the cabinet; it ce 
must be attached to the side frame. 36” 

Examples of hinge types and their appropriate Door Width Sar 
use are given in Figure 17-11. The number of hinges ar, | 
you install depends on hinge and type as well as the 
weight and height of the door. See Figure 17-12. 20°24" | 
Generally, two hinges per door are sufficient. When Oroa 
using three or more hinges, the pins must be in line, \ 


otherwise the door will not operate easily. This is 


called hinge bound. Figure 17-12. Install hinges according to door height and 


width. Most cabinet door widths are 24” (610 mm) or less. 


European _ 
Invisible Style 


Conventional Conventional Reveal Overlay Conventional 
Flush Front FlushFront Reveal Overlay Conventional Flush Overlay Conventional Flush Front | 
Applications with Reveal Overtay Fish Overlay Push with ‘Conventional Plush Fiush From will 
Face Frame Flush Overlay Face Frame without Face Frame Face Frame 


Ease of 


finetallation | 
(cost) 


Adjustment 
after 
Installation 


Degree of a | 20° 
Motion 


Automatic 
Closing 


Door requires - Door requires | 1. Specify degree 

hardwood hardwood of opening 

edge | ; edge . No catch 
required 


Figure 17-11. Hinge applications and features. 
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Butt hinges 

Butt hinges have two leaves connected by a pin. 
The leaves fold face to face when installed in the 
door. The two types of butt hinges are mortised or 
nonmortised. 

Mortised butt hinges are placed in routed or 
chiseled gains in the door and cabinet, frame to 
conceal the hinge. See Figure 17-13. They are 
designed for flush front cabinetry. 

Butt hinges are identified by length and 
width. Some named by width are broad, middle, or 
narrow butts. 

Mortised butt hinges may be swaged, nonswaged, 
or fully swaged. These are classified by how the two 
leaves form around the pin. The amount of swage 
determines how close the two leaves fit together. See 
Figure 17-14. It also determines if the pin is between or 
to one side of the closed leaves. 

Nonmortised butt hinges are designed for flush 
overlay fronts or reveal overlay fronts with face frames. 
The outer leaf is attached to the frame. The inner leaf is 
attached to the back of the door. See Figure 17-15. This 
metal used in these hinges is thin. Therefore, the hinge 
is not as strong. However, they are installed quicker. 


Each gain is just 
deep enough for 


: 
Face frame one leaf of hinge 


or case 


Figure 17-13. Install mortised butt hinges in gains cut in 
both the door and cabinet frame. 


Formed hinges 

Formed hinges are made for flush overlay, lip edge, 
and reveal overlay doors. One leaf is bent to fit around 
the frame. The other leaf may be flat or bent and 
attaches to the back of the door. See Figure 17-16. Some 


—_ GS 


Both Leaves Both Leaves 


not Swaged Half Swaged 
One Leaf One Leaf 
Half Swaged Full Swaged 


Figure 17-14. Swage determines pin location and how 
tightly the two hinge leaves close. No swage leaves a 
space between the door and frame. 


Finial on top of pin 
for decoration 


Outer leaf 


Figure 17-15. Nonmortised hinges do not require a gain. : 


hinge styles have finials attached to the top and bottom 
of the hinge pins for decoration. Formed hinges are 
also called bent hinges and wrap-around hinges. 


Formed hinges for lip edge doors 


Lip edge doors require specially formed hinges. 
Each leaf has two bends. The two bends fit in the 
rabbeted edge of the door. The hinge is attached to 
the cabinet side or face frame and door back. See 
Figure 17-17. 


Gains 


ae 


Face frame or case 


Door 


Frame 


Figure 17-16. Formed hinges wrap around the frame. 
Typically they are more secure than a butt hinge. Top— 
Mortised formed hinges are placed in gains. (The 
Woodworker's Store) Bottom—Nonmortised formed hinge 
resembles nonmortised butt hinge. (Liberty Hardware) 


Figure 17-17. Formed hinges for lip doors have two bends 
in the door leaf and one in the frame leaf. (Liberty Hardware) 
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Semiconcealed formed hinges 


Semiconcealed hinges are made for reveal 
overlay doors. The visible part of the hinge is 
attached to the front of cabinet. It typically is 
textured and finished in chrome, brass, copper 
plating, or black paint. The hidden leaf is attached 
to the back side of the door. See Figure 17-18. 


Surface hinges 


Surface hinges have “H” or “HL” shapes and attach 
directly to the front of the cabinet. See Figure 17-19. 
They are designed for either conventional flush front or 
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Figure 17-18. One leaf of semiconcealed formed hinges 


is decorative and installed on the cabinet surface. This 
one is used with a lip edge door. (APA-The Engineered 
Wood Association) 


Figure 17-19. “H” and “HL” surface hinges are used on 
flush and some lip front cabinets. (APA-The Engineered 
Wood Association) 
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overlay front cabinetry. Overlay surface hinges have a 
3/8” or 3/4” (10 mm or 19 mm) outset. Surface hinges 
are finished and often textured for decoration. “HL” 
hinges have an extra decorative leg. 


Pivot hinges 

Pivot hinges consist of two plates riveted 
together. A nylon washer is placed between the two 
plates to reduce friction when opening the door. Pivot 
hinges are used for flush overlay and reveal overlay 
fronts. Some have a wraparound support that fastens 
on the inside of the cabinet. When installed, only a 
narrow edge of the hinge can be seen. 

The top and bottom of the door may be mortised 
when installing pivot hinges. See Figure 17-20. A kerf 
must be cut in the door if a middle hinge is to be 
installed. 


_ — 


Figure 17-20. These doors are mortised for pivot hinges. 
(APA-The Engineered Wood Association) 


Pin hinges 

Pin hinges fit into holes drilled in the top and 
bottom inside surfaces of the cabinet. A nylon 
washer fits into the holes to prevent the hinge pin 
from wearing the wood. See Figure 17-21. The door 
is attached after the hinges have been fitted in the 
holes. Pin hinges are installed in flush front cabinets. 


Invisible hinges 


Invisible hinges consist of two metal cylinders 
with a lever mechanism between them. The two 
cylinders are inserted into holes bored in the edge of 
both door and side or frame. See Figure 17-22. To 
fully fasten the hinge, you must tighten the screws 
in the end of each cylinder. The screw forces the 
cylinder to expand. Some invisible hinges have two 
flanges per cylinder. This hinge can be mounted 
with wood screws. Once installed, and with the 
door closed, the hinge is hidden. The hinge can be 
seen only when the door is opened. 

Invisible hinges are used for flush front cabi- 
nets, both with and without frames. Sizes begin at 
3/8” (9 mm). i 


Concealed hinges 


Concealed hinges, also called Euro-style hinges, 
allow the door to be aligned accurately after it is 
installed. Set screws move the door up-and-down, 
in-and-out, and side-to-side. They are installed in 
reveal overlay, flush overlay, and flush fronts. Some 
models may be installed in lip doors. When the 
door is closed, the Euro-style hinge is not visible. 


Nylon bushing 


Figure 17-21. Pin hinges rotate in a nylon bushing. The 
door is secured from the back of the hinge. — 


Euro-style hinges consist of an arm and a 
mounting plate. The mounting plate is connected to 
the cabinet side. The arm is attached to the door. 
The arm has a cup that is inserted into a mounting 
hole. The cup is attached to the door with screws, 
plastic dowels, and various quick mount systems. 
See Figure 17-23. The arm then slides over the 
mounting plate and is fastened. 
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Once the arm is attached to the mounting plate, 
it can be adjusted. Several machine screws allow for 
up to 3/16” (4 mm) of overlay, depth, and height 
adjustment. See Figure 17-24. 

These hinges and mounting plates come in 
many different styles to meet your needs. Full 
overlay, half overlay, inset, twin half overlay, and 
twin inset combinations are available. Angled 


Figure 17-22. Left—Invisible hinges are inserted into mortised holes. (Liberty Hardware) Middle—Secure the hinges 
with screws. Right—Invisible hinges allow for 180° of motion. (The Woodworker’s Store) 
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Figure 17-23. Components and mounting diagram of a Euro-style hinge. (Häfele America Co.) 
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hinges and mounting plates and variable angle 
mounting plates enable any cabinet angle from -45° 
to +70° to be built. 


Continuous hinges 


Continuous hinges resemble a very long butt 
hinge, and are often referred to as piano hinges. 
They are described by certain features shown 
in Figure 17-25. Hinge lengths are available in 


Height Adjustment 


Depth Adjustment 


Overlay Adjustment 


Figure 17-24. Concealed hinges allow for three-way door 
adjustment. 
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Figure 17-25. A continuous hinge is specified according 
to certain standard dimensions. (Häfele America Co.) 


1’ to 6’ (305 mm to 1829 mm) lengths. However, 
continuous hinge is also available in a 100’ (30.5 m) 
coil. Cut the length you need with a hacksaw. Then 
file away the sharp edges and saw marks. 


Hinges for glass doors 


Hinges for glass doors may hold the glass by 
friction or screws. For some screw mounted hinges, 
glass drilling may be necessary. Three glass hinge 
styles are pin, side mount, and Euro-style. 


Glass door pin hinge 


Glass door pin hinges resemble those for wood 
doors. See Figure 17-26. Drilling the glass is not 
required. You drill a hole inside the top and bottom 
surfaces of the cabinet. Then press a nylon bushing 
in the hole. Hinges are mounted in the bushings 
first. Then, the glass is inserted into the U-shaped 
hinge leaf that has one or two set screws on the 
back. Be sure to locate the rubber (press-on) and 
metal pads between the glass and the screws. It 
prevents the glass from slipping. It also prevents 
glass breakage when the screws are tightened. Turn 
the screws only snug enough to keep the glass from 
slipping out of place. 


Side mounted glass door hinge 


Side mounted glass door hinges are attached on the 
insides of the cabinet with screws. See Figure 17-27. 

The glass fits into the U-shaped hinge. A screw 
and pad holds the glass in place. Side mounted 
glass hinges may be adjustable. The mounting holes 
are oblate. This permits the hinge to be moved 
before the screws are fully tightened. 


Euro-style glass door hinges 


Euro-style glass door hinges resemble concealed 
Euro-style hinges used for wooden doors. See 
Figure 17-28. These hinges are suitable for sheet 


Press-on pad 


ia Swivel part 


Plastic bushing ~ i 


g 


Figure 17-26. Glass is held in a glass door pin hinge by 
two set screws. (Häfele America Co.) 


Screws 


glass or plastic. Thickness can vary from 3/16” to 14” 
(5mm to 6mm). The mounting plate is screwed into 
the side of the cabinet. The arm attaches the glass to 
the mounting plate. A hole must be bored in the 
glass. The cup part of the arm fits through the glass. 
Mounting screws are inserted from the back side of 
the glass, through the hole, and into a front plate. As 
the screws are tightened, the front plate draws 
against the arm, holding the glass between the two. 

Use untempered glass only with these hinges. 
Boring must be done in glass that is considered soft. 
Otherwise, the corners of the glass would melt 
away because of the high temperatures. 


Mounting 
holes 


U-shaped 
glass door hinge 


Figure 17-27. Oblate mounting holes make glass door 
hinges adjustable. (The Woodworker's Store) 


Cabinet Side 


Mounting hole Mounting screws 


Figure 17-28. Euro-style glass door hinges require bored 
_ holes. (Hafele America Co.) 


Chapter I7 Hardware 255 


Pulls for glass doors 


Pulls for glass doors typically slip around the 
edge of the glass. See Figure 17-29. Some are held in 
place by friction. Others are secured with a set screw. 


Hinged door catches 


Catches keep doors closed either mechanically 
or by magnetism. Catches are two-part assemblies. 
A catch mounts on the cabinet. A strike is fastened 
to the door. The strike fits into the catch when the 
door is closed. 


Friction catch 

A friction catch consists of a bent spring steel 
catch and a ball head screw used as a strike. See 
Figure 17-30. As the door closes, the ball head is 
wedged in the catch. 


Roller catches 

There are single and double roller catches. 
Single roller catches have one roller and a hook 
shaped strike. Double roller catches have two 
rollers and a spear or round shaped strike. See 
Figure 17-31. 


Bullet catch 


A bullet catch consists of a bullet shaped, spring 
operated catch. It mounts into a hole drilled in the 
edge of the cabinet face or in the door. The strike is 
cup shaped. See Figure 17-32. 


A Po 


ye os G 


Figure 17-29. Glass door pulls may slip on. They can also 
be drilled or ground into the glass. 
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Ball head 
screw strike 


Spring 
steel catch 


Figure 17-30. There are no moving parts on a friction catch. 
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Figure 17-31. Roller catches. Left—Single roller catch. 
(Hafele America Co.) Right—Double roller catch. (The 
Woodworker's Store) 


CO p 


Figure 17-32. Bullet catch. (The Woodworker's Store) 


Elbow catch 


An elbow catch hooks onto the strike. A spring 
action lever is pushed to release the catch. See 
Figure 17-33. 


Ball catch 


This catch consists of two springloaded balls 
with a strike between them. See Figure 17-34. 


Magnetic catch 


A magnetic catch has a permanent magnet that 
attracts a flat, plated steel strike. See Figure 17-35. 


Spring catch 
A spring catch includes a spring arm with a 


roller. When the door is closed, the roller seats in a 
concave strike. See Figure 17-36. 


Latches 


Latches are slight variations of catches. 
When the door is closed, the latch works as a catch 
to hold the door closed. However, if you press 
on the door face, the latch springs outward to 
open the door. Doors with latches do not require 
pulls since the hardware opens the door as well as 
holds it closed. Two types of latches are push 
and magnetic. 


Figure 17-33. An elbow catch hooks onto a bent strike. 
(The Woodworker's Store) 


Figure 17-34. Ball catch. (Hafele America Co.) 


Te í 
metal 
strike 
Magnetic 
catch Housing 


Figure 17-35. A magnetic catch includes a permanent 
magnet catch and flat, metal strike. (Häfele America Co.) 


Strike ——~/ 


Figure 17-36. Spring catch. 


Push latch 

A push latch has a clawlike mechanism that grips 
the strike as the door is closed. See Figure 17-37. The 
claws release when you press against the door. 


Magnetic touch latches 


Magnetic touch latches hold the door closed 
with a permanent magnet. See Figure 17-38. The 
magnet is mounted in a spring mechanism. A slight 
push on the door trips the mechanism and forces 
open the door. 


Strike plate 


Cabinet 


Figure 17-37. A push latch grips the strike when the door 
is closed. Pushing the door again releases the latch. 
(Hafele America Co.) 


Double Glass Door 
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Glass Door 
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Figure 17-38. Various types of magnetic touch latches. 
(Häfele America Co.) 


Chapter I7 Hardware 257 


Drawer Hardware 


Drawer hardware includes pulls, knobs, and 
slides. Matching pull or knob styles should be 
installed on both the drawer faces and doors. Drawer 
slides allow you to pull out a drawer with ease. Most 
slides move on plastic rollers or ball bearings. 


Slide extension 


Drawer slides may be standard, full extension, 
or full extension with over travel. With standard 
slides, all but 4” to 6” (102 mm to 152 mm) of the 
drawer body extends out of the cabinet. Full 
extension slides permit the entire drawer body to 
extend out for easy access. Some full extension 
slides will feature an over extension capacity. They 
are often used for file drawers. By extending beyond 
the cabinet 1” to 1%” (25 mm to 38 mm) hanging 
file folders can easily be removed. Be cautious 
when designing freestanding cabinets with full 
extension and telescoping slides. A heavily loaded 
drawer could easily tip over the cabinet. No 
problem exists with cabinets fastened to the wall. A 
freestanding file cabinet with two, three, or four 
drawers may be fitted with mechanical anti-tip 
devices. These devices permit only one drawer at a 
time to be open. 


Capacity 
Load capacity of a drawer slide refers to how 
much weight it can hold. Two ratings are used; 
static and dynamic. Static ratings are based on short 
term edge loading when the drawer is extended 
halfway. Dynamic ratings are based on the ability of 
the slide to move a load throughout 100,000 open 
and close cycles. Categories are as follows: 
* Light duty (residential slide). 50 pound (22.7 kg) 
static load capacity. 
x Medium duty (commercial slide). 75 pound 
(34 kg) static load capacity. 
æ Heavy duty. 100 pound (45.4 kg) static load 
capacity. 
x Special extra heavy duty. Greater than 100 
pound (45.4 kg) static load capacity. 


Mounts 


Drawer slides are most often mounted on the 
side of the cabinet. See Figure 17-39. Each slide 
consists of two tracks. The tracks are separated by 
rollers or ball bearings to ease movement. One track 
is attached to the inside of the cabinet and is called 
the cabinet track. The other mounts to the outside 
of the drawer and is called the drawer track. 


258 Modern Cabinetmaking 


Other styles include top mount, bottom mount, 
and single track. Top mount slides are commonly 
used on under-the-counter drawers. Bottom mount 
slides are used with both drawers and pull-out 
shelves. Bottom mount slides are usually tele- 
scoping. See Figure 17-40. One common single track 
device is the single track and tri-roller slide. See 
Figure 17-41. Slide guides are used with wooden 
single track slides. See Figure 17-42. 


Shelf Supports 


Shelf supports are small sized rods, brackets, or 
flat spoons that hold shelves. Supports are inserted 
into the sides of the cabinet. Different styles are 
available. See Figure 17-43. 


Figure 17-39. Most side mount drawer slides consist of 
two tracks. The forward roller, located on the cabinet 
track, supports the weight of the drawer. The rear roller, 
located on the drawer track, prevents the drawer from 
tipping forward when it is extended. 


Figure 17-40. Bottom mount slides are commonly used 
for pull-out shelves. (Liberty Hardware) 


Typically shelf supports are inserted into evenly 
spaced holes drilled in the cabinet side. The more 
holes you drill, the greater the possible shelf adjust- 
ments. See Figure 17-44. Line boring machines 
provide accurate spacing of holes. Heavy wooden 
shelves, common in wall units, may be supported 
with two-part fasteners. See Figure 17-45A. When the 
shelf is installed, the inclined contact surfaces of the 
two elements pull the shelf tightly against the side 
panel. See Figure 17-45B. 


Figure 17-41. Single track and tri-roller slides are more 
complicated than standard side mount slides. (National Lock) 
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Figure 17-42. Plastic slide glides prevent wood-to-wood 
contact. (The Woodworker's Store) 
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Spoon Shaped Support Bracket Support 


Swedish Type Shelf Support 


Figure 17-43. Four types of shelf supports. (Häfele 
America Co.) 


Figure 17-44. Height adjustments are limited by the 
number and spacing of holes. The distances between 
these holes are 32 mm on center. (Chuck Davis Cabinets) 


Shelf supports may also fit a shelf support strip, 
often called a pilaster. See Figure 17-46. Two support 
strips on each side allow for many height locations. 
Install strips either on the surface or in a routed 
groove with screws or adhesive. Supports must 
match the rectangular or round holes. 


Locks 


Locks are installed in doors and drawers to 
B contents. Three types are common: bolt action, 
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Recessed 
element 


Supporting element 


Varianta 


Mounting Diagram 


Figure 17-45. Heavy-duty shelving support. A—Careful 
drilling of the holes assures satisfactory installation. 
(Häfele America Co.) B—The support is almost hidden. 
(Chuck Davis Cabinets) 
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cam action, and ratchet action. See Figure 17-47. 
When the key is turned in a bolt action lock, the bolt 
moves in a straight line. A cam action lock rotates a 
flat metal arm into a slot. The body of a cam action 
lock is flat on one or both sides. This keeps it from 
rotating in similar shaped holes punched in metal 
cabinet doors and drawers. Spur washers provide this 
function for use in wood applications. Ratchet action 
locks secure glass sliding doors. No drilling is needed. 


“( 


Dees. 


Figure 17-46. Shelf support strips may be flush mount or 
inset, with rectangular or round holes. (Hafele America 
Co., Liberty Hardware) 


Generally lock bodies are a standard diameter 
(3%4” or 19 mm); however, they vary in length. 
Different lengths are provided for different applica- 
tions. The length required is determined by a 
combination of the door or drawer front thickness, 
and lipped or overlay construction. 


Casters 


Casters are mounted on cabinet bottoms or leg 
ends for mobility. They may be single or dual 
wheel. Some have a brake lever to prevent cabinet 
movement. Casters may be installed with pins and 
sleeve, mounting plates, or threaded bolts. Pin and 
sleeve casters require a sleeve-sized hole in the 
cabinet bottom. Some are of slim proportions for 
use in wooden legs. See Figure 17-48A. Plate 
mounted casters require screws to attach the 
mounting plate to a flat surface. See Figure 17-48B. 
Threaded bolt casters require holes to be bored 
through the cabinet bottom. Use bolts when the 
inside bottom is hidden. 


Bed Hardware 


Bed frames usually are assembled with two-piece 
bed rail hardware. See Figure 17-49. A set of four is 
required. One part of the connector contains holes. It is 
mortised into the footboard and headboard. The other 
part of the connector has hooks. It mounts on both 
ends of each bed rail. Bed connectors are designed for 
quick and easy assembly. Some connectors are surface 
mounted. They lock together and do not require 
bedpost or frame mortising. Casters are sometimes 
installed in the ends of the legs. 


Lid and Drop Leaf Hardware 


Lid and drop leaf table hardware includes 
hinges, lid supports, and lid stays. Hinges allow a 
table leaf to fold down or a lid or table leaf to fold 
up. See Figure 17-50. Lid supports prevent lids from 
dropping too far. An adjustable brake may control 


Figure 17-47. Three types of locks. Left—Bolt action. Middle—Cam action. Right—Ratchet action. (Hafele America Co.) 


a 


Figure 17-48. A—Casters may be pin and sleeve 
mounted. B—Similar casters are plate mounted. 
(Chuck Davis Cabinets) 
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the speed at which the lid may fall. These are 
common on desk lids. See Figure 17-51. Lid stays 
support lids or table leaves. See Figure 17-52. 


Furniture Glides 


Furniture glides protect the bottoms and legs of 
freestanding cabinetry. They raise the cabinet or 
legs slightly off the floor. This prevents cabinet chip- 
ping and lessens damage to the floor when the item 
is moved. Also, since glides are harder and 
smoother than the cabinet material, reduced friction 
between the cabinet and the floor makes it easier to 
move. Glides nail in or are inserted into a drilled 
hole. See Figure 17-53. 


Furniture Levelers 


Furniture levelers serve two purposes. See 
Figure 17-54. They allow height adjustment to make 
the product stable on an uneven surface. They also 
act as glides. Levelers may screw into an insert nut. 
They may also attach underneath the cabinet with 
wood screws. 

Kitchen and bath base cabinets may be 
supported and leveled with leg leveling systems. 
See Figure 17-55. The system is made up of several 
components. 

A socket that mounts to the bottom of the 
cabinet. Several styles are available; some attach 
with a hollow bolt. 

A three piece leveler, has a 4” to 6” (102 mm to 
152 mm) height adjustment. Adjustments can be | 
made with a long screw driver inserted through the 
bolt, inserting a screw driver in the slots in the foot, 
or by gripping the adjuster foot. 


G./ 4 EES *~ 


Figure 17-49. Beds are assembled with hooklike hardware. Connectors may be mortised into the rail or installed on the 


surface. (Liberty Hardware, Hiifele America Co.) 
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Figure 17-50. A—Hinges for desk lids and drop leaf tables. B—Hinge folds down and under the table. C—Hinge folds 
up and over the table. D—Flap hinges are often used for desk lids. (Häfele America Co.) 


Setting the 
Breaking Force 


Decrease 


Increase 


Figure 17-51. Lid supports have a brake to prevent the lid from dropping too fast. (Hafele America Co.) 


Toe kick clips, screw, or groove mount 


variations. 

There are many reasons to use these systems: 

æ The cabinets may be installed before the finish 
floor is installed. Adjust the legs long enough 
so that your countertop will be the correct 
distance from the top of the finished floor. 

x Installation is faster because no shimming is 
necessary. oe 


* 


* 


7K 


Material is saved by eliminating the toe kick 
notch in side panels. 

The plastic sockets are used as skids between 
assembly and installation. 

The toe kick is attached with clips that 
slip on the legs. See Figure 17-55. Install 
the kick after the flooring or carpet is 
installed. Adjustment is up or down and 
left or right. 
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Cabinet 


Locking 
mechanism Figure 17-53. Glides prevent the bottom of the cabinet 


from chipping or marring the floor. 


Upper panel Lid 
| COCO 
Tar) 


Insert nut 


Bottom of 
cabinet frame 


Front thickness 


Figure 17-54. Levelers can be adjusted to keep the cabinet 
Figure 17-52. Lid stays may slide or fold to lock into from wobbling. They may screw into a bracket or into an 
place. (Hiifele America Co.) insert nut in the bottom of the cabinet. (Hifele America Co.) 
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Summary 


Hardware adds convenience and beauty to 
cabinetry. Pulls and knobs assist you when opening 
doors and drawers. Most are decorative. Door hard- 
ware includes hinges and sliding tracks. Many vari- 
eties of hinges are available. They may be visible, 
semiconcealed, or hidden completely. Choose them 
according to the cabinetry style you intend to build. 
Catches hold hinged doors closed either mechani- 
cally or by magnetism. Latches both hold the door 
closed and help to open the door. Drawer slides are 
selected according to extension, capacity, and type of 
mount. Shelf supports are small rods or brackets that 
hold shelves. They may be inserted into a shelf strip 
or directly into holes in the cabinet sides. Locks are 
installed to protect contents of the cabinet. Common 
lock types are cam action, bolt action, and ratchet 
action. Casters are mounted on cabinet bottoms for 
mobility. Drop lids and drop leaf tables require 
hinges as well as lid supports and stays. Furniture 
glides protect the bottom of the cabinet from chip- 
ping. Furniture levelers permit you to stabilize cabi- 
nets on an uneven surface. 


The metal bail pulls are a decorative accent to this secre- 
tary. (Thomasville) 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Sliding doors use pulls. 

2. Describe the similarities between bail pulls and 
ring pulls. 

3. Why do lower sliding door tracks have a ridge 
on which the door slides? 

4. The height of the sliding door is affected by 

and 

5. Diagram five cabinet front styles. How do they 
determine the appropriate type of hinge? 

On a separate sheet of paper, match the following hinges 
to their description (Use numbers 6 through 15): 

a. Continuous hinge 

b. Euro-style hinge 

c. Formed hinge 

d. Invisible hinge 

e. Mortised butt hinge 

f. Nonmortised butt hinge 

g. Pin hinge 

h. Pivot hinge 

i. Semiconcealed formed hinge 
j. Surface hinge 

6. Flaps are bent around the door and/or the 
frame. Often used for flush overlay doors. 

7. Flaps bent around frame and door. Visible part 
of hinge is finished to enhance cabinet appear- 
ance. 

8. Fully adjustable hinge. Requires mortising in door. 

9. Holes are drilled in the top and bottom inside 
surfaces of the cabinet. Hinge fits into hole 
using a nylon bushing. 

10. Least visible hinge. Fits into two holes mortised 
in the edge of the door and inside surface of the 
cabinet. 

11. May be sold in 50’ (15 m) coils. 

12. Most visible hinge. May be shaped in “H” or 
“HL” pattern. 

13. Outer flap connected to the frame. Inner flap 
connected to the door. Designed for flush and 
reveal overlay fronts with face frame. 

14. Two flaps connected by a pin. Must be mortised 
into the door and frame. Made for conventional 
flush fronts. 

15. Two plates riveted together. Requires mortising 
the top and bottom, and middle hinge needs a 
saw kerf to fit properly. 

16. Which glass door hinges do not require drilling 
the glass? 

17. Explain how glass door pulls are different from 
wood door and drawer pulls. 
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18. 


19. 


20. 
2) 
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A hinged door catch has two parts: the 22. 
and , 
Select drawer slides according to 7 a as 


and 


Most drawers are mounted with : 247 


Which type of lock requires no boring? 


Describe the hardware you would « 
mount a drop lid for a secretary desk 
Nail guides are inserted in the b 
cabinet to prevent : T 
Explain the function of furniture levelers 


Health and Safety 


Objectives 


After studying this chapter, you will be able to: 

% Identify unsafe acts. 

* Explain how to reduce or eliminate hazardous 
conditions around machines and equipment. 

% Handle and store materials properly. 

% Explain procedures to follow if accidents occur. 


Important Terms 

Class A fire flame arrestor 

Class B fire flash point 

Class C fire hazardous conditions 
dust collection system interlocking guard 


nonskid mat 

point-of-operation 
guard 

unsafe acts 


electrical grounding 
enclosure guard 
exhaust system 

fire extinguisher 


N o workplace is perfectly safe. All you can do is 
to make it as risk-free as possible. There are many 
health and safety concerns for cabinetmakers. They 
include protecting yourself as well as looking out for 
others. Always have a well planned, organized, and 
controlled safety program. Accidents occur as the 
result of unsafe acts and hazardous conditions. These 
two problems result in accidents and injuries. Data for 
all kinds of industrial injuries are listed in Figure 18-1. 

You cannot reduce risks simply by being more 
careful so accidents don’t happen. This is only one part 
of the approach to safety. You must always be aware 
of your surroundings. Machines are only one of 
the causes for accidents and injuries. You must be 
alert to all types of hazards. Use common sense 
when handling materials and operating machines. 
Always read and follow: 

Æ Labels on containers. 

% Safety instructions for operating machines. 

æ Caution signs posted in the workplace. 

# Written (and verbal) warnings about cabinet- 

making processes and products. 


Instructions and warnings are provided for 
your benefit. They are there as reminders while you 
work. Producers of materials and equipment want 
you to use their products in a risk-free and produc- 
tive manner. 


Unsafe Acts 


Individuals often work carelessly or under 
physical or emotional stress. Working under these 
conditions may cause people to perform unsafe acts. 


Carelessness 


Carelessness invites injury. People try to 
perform a machine operation without proper 
knowledge or thorough planning. See Figure 18-2. 
These acts often result in personal injury. Cuts and 
bruises might heal, but the loss of an eye or finger is 
permanent. In either case, recovery takes longer 
than it does to perform the operation properly. 

The best preparation for any cabinetwork is to 
read, watch, and understand. Read all the informa- 
tion about the process. Then, if possible, watch 
another person perform the process. Lastly, if you 
have any questions, ask an expert. Learn to perform 
tasks skillfully rather than chance injury to yourself 
or someone else. 


Stress 


People often try to work while under physical 
or emotional stress. Physical illnesses, such as 
aches and pains, are distracting. Many operations 
require you to hold materials and tools tightly. 
Without adequate grip, an accident may occur. 
Mishaps caused by illness may result from, or lead 
to, emotional stress. Emotional stress, such as 
feelings of anger or frustration, interferes with your 
concentration. If you have cut a workpiece too 
short three times in a row, take a break. Look for 
the true source of the problem. A wrong measure- 
ment or incorrect machine setup may have caused 
your problem. 
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Part of Body Injured* 


È 


Eyes 4.7% 


Back 19.4% 


Arms 11.6% 
Hands 5.2% 
Fingers 12.7% 
Legs 14.5% 


All others 27.6% 


Feet 4.3% 


Nature of Injury* 


All others Fracture 


Laceration 


Sprain or 


strain Contusion 


Accident Cause* 


Hand tools 


Machines 


All others 
Moving 
object 
Containers, 
furnishings 
Working 
surfaces 
Materials 
Type of Accident* 
Contact with 
All others 3.0% extreme temperature 
j Fall to a 
e UN different level 
overexertion 
\ Caught in, on, 
A or between 
Ne 
+— Fall at the 
same level 
Struck by Striking 
moving object against 


*Based on lost time claims filed under the Ohio Workers’ Compensation Law involving one or more days away from work. 


Figure 18-1. There is a wide range of accident types and their causes. Accidents result in many kinds of injuries. (Ohio 


Industrial Commission) 


Figure 18-2. Notice how this operator is standing to one 
side while operating this stationary planer. (Delta 
International Machinery Corp.) 


Distractions 


Avoid distracting others. Never talk to someone 
who is operating a machine. Wait until they are 
finished. Startling someone may be a painful mistake. 


Tool handling 


Handling and operating hand or power tools 
requires common sense. Carry sharp tools only by the 
handle. Never carry them in your pockets. Inspect all 
tools regularly. Handles should be tight and in good 
condition. Never carry a power tool by its cord. Before 
you start work, check power tool and extension cords 
for wear. If you are outside or in a wet location, make 
sure the cords are grounded and suitable for outdoor 
use. If possible, have all circuits equipped with ground 
fault circuit interrupters (GFCIs). These devices 
detect the slightest difference in the normal conditions 
of equal current in the hot and neutral wires, and 
disconnect the circuit. 


Keep your hands away from blades, bits, and 
moving parts. Make setups only with the power 
disconnected. Be sure a tool is switched off before 
plugging in or unplugging. Concentrate when the 
machine is running. Machine guards will not guar- 
antee total safety. 

Some portable tools have a trigger lock, which 
keeps the tool running even when you remove your 
hand. Use this feature only when you are able to 
maintain control during the operation or the tool is 
mounted in a stand. An unsupported tool could be 
wrenched from your hand. This may cause damage 
to your workpiece as well as injury to you and others. 

After you finish using a certain tool or machine, 
leave it ready for the next person or operation. This 
means cleaning and storing hand tools. For 
machines, this includes unplugging them and 
cleaning off all debris with a cloth or brush. 
Reinstall the normal blade or bit if you have 
installed a special one. Put all guards in their 
protective positions. 


Handling materials 


Materials should be handled according to size, 
shape, and weight. Many back injuries occur when 
lifting items improperly. The items do not have to be 
heavy or bulky to cause injury. Lift with your knees 
bent, not your back. Keep your back straight and 
look forward, not down, when you lift. 

Moving cabinetmaking materials may require 
two persons or a cart. Full sheet panel products, such 
as plywood, are awkward and often heavy. Long 
lengths of lumber can be difficult to move by 
yourself. Two people should carry large or heavy 
materials near machines in operation. A careless 
move could result in an accident and possible injury. 


Hazardous Conditions 


Hazardous conditions exist either because people 
lack the proper safety knowledge or have a poor atti- 
tude about safety. Nevertheless, they should be 
reduced or eliminated. Some conditions will be 
noticeably dangerous. Others are harder to detect. 


Walking and working surfaces 


Debris should be cleaned from any surface. Pick 
up and discard dust, shavings, or wood scraps from 
floors, tables, and machines. Treat liquid spills with 
absorbent compounds or dry wood chips. Remove 
the compound when the spill is absorbed. Nonskid 
mats, adhesive strips, or coating materials may be 
applied to the floor around working areas. See 


Chapter 18 Health and Safety 269 


Figure 18-3. These reduce the slippery nature of 
concrete and wood floors. 

Keep walkways clear. This is very important in 
case of an emergency, such as a fire. Outline aisles 
and walkways with yellow paint. Keep marked 
areas totally free of obstructions or materials. 


Flammable liquids 


Flammable liquids ignite easily, burn readily, 
and are difficult to extinguish. Vapors are apt to 
explode. In cabinetmaking, finishing materials and 
adhesives are often flammable. This makes them 
serious hazards for cabinetmakers. 

Flammable liquids are categorized as shown in 
Figure 18-4. The class is determined by the flash 
point. The flash point is the minimum temperature 
at which the liquid vaporizes enough to ignite. 
Containers must be labeled according to the class. 
Class I liquids are the most dangerous because the 
flash point is within room temperature. 


Figure 18-3. Nonskid mats cover slippery nature of 
concrete and wood floors. (Lab Safety Supply Co., Inc.) 


Classifications of Hazardous Liquids 


Class Labeling Flash Point Liquids Included 


Combustible | Between Kerosene 
100 °F (38 °C) 
and 140 °F 
(60 °C) 


a |e Above 140 °F | Fuel oil 
(60 °C) 


Figure 18-4. Know the potential hazards before using 
flammable liquids. 
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Preventive measures are necessary when using 
flammable liquids. You might use a lower class 
(higher flash point) or even a nonflammable liquid. 

While filling flammable liquid storage cans, elec- 
trically ground them with a copper wire, Figure 18-5. 
The wire, attached to a metal object, drains off any 
static electricity that might spark a fire. 

Store flammable liquids only in approved steel 
cabinets and safety cans. Cabinets have a certain 
capacity to resist fire. The walls are thick enough to 
contain a fire for more than an hour if the doors 
remain closed. The bottom of the cabinet is also 
leak-proof up to the doors. See Figure 18-6. 

Storage cans are fitted with flame arrestors. A 
flame arrestor is a wire screen placed in the neck of 


If hose is non- 
conducting, bondwire 
is necessary. 


Conducting hose and 
nozzle in contact 
with container—no 
other bonding 
necessary. 


Figure 18-5. Ground your safety cans when filling from a 
storage tank. Static electricity could create a spark. 
(National Institute for Occupational Safety and Health) 


Figure 18-6. An approved safety cabinet will resist fire 
for a period of time. It also is watertight to retain any 
leaking fluids. (Justrite Manufacturing Co.) 


the can that stops flames from getting inside the 
can. See Figure 18-7. Further protection is provided 
by the spring loaded lid. When you release the 
handle, the lid closes and seals the safety can. 
Vapors are the most dangerous aspect of flam- 
mable liquids. A ventilation system is necessary for 
controlling them. It collects and removes vapors 
from the workplace. 


Hazardous substances 


Be aware of hazardous substances other than 
flammable liquids. Most are nuisances and irritants. 
However, others may be fatal. Read the label of any 
solid, liquid, or gaseous substance you use, espe- 
cially if you are unfamiliar with the product. The 
container’s label might recommend wearing a respi- 
rator to prevent inhaling dust, fumes, mists, gases, or 
vapors. See Figure 18-8. Gloves may be recom- 
mended to prevent a skin reaction or chemical burn. 


Exhaust and ventilation 


Effective workplace exhaust and ventilation 
systems are essential. See Figure 18-9. Many wood- 
working machines produce dust that can be harmful 
if inhaled. Dust collection systems remove most 
small wood chips and dust particles from machines. 
Others control dust that is in the air. Some solvents 
and finishing materials give off toxic fumes. Exhaust 
systems for finishing rooms remove harmful vapors. 


Finishing room hazards 


Within finishing areas, people breathe toxic fumes 
and use flammable liquids, often Class I. Respirators 
should be worn by persons in the finishing room. The 
potential for igniting a fire is high. Only explosion 
proof light fixtures and fan motors should be installed 
in the room. Switches for lights and fans should be 
either spark proof or located outside the room. 
Overspray should be controlled with exhaust filters. 
Clean and replace filters regularly. 

Good housekeeping is essential. Finish and 
thinner containers should be kept covered and . 
labeled. Place rags, strainers, and other items in 
approved disposal containers. Spontaneous 
combustion can occur in a pile of rags that have 
been used for wiping oil finishes. 


Material storage 

Many safety problems occur when storing mate- 
rials. Instead of returning materials to their proper 
storage place, people tend to leave them elsewhere. 
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Figure 18-7. Storage cans. Left—Safety can to store new materials, Middle—Safety bench can for disposal of liquid 
materials. Right—Oily waste can for disposal of rags or other materials saturated with flammable liquids. (Justrite 


Manufacturing Co.) 


arse Be SA 


Figure 18-8. Inhaling dust 
can be prevented by wearing a respirator. (Justrite 
Manufacturing Co.) 


Always return tools, equipment, and materials to 
their proper places. See Figure 18-10. 

Store lumber horizontally on sturdy shelves or 
vertically in racks. Lumber stored horizontally 
should not extend over aisles. Store wood product 
panels flat or on an edge. Stack partial pieces flat to 
reduce warpage. 


Electrical 


Nearly all cabinetmakers use electric power 
equipment. Special precautions must be taken to 
reduce risks. 

Label voltages and intended use for switches, 
circuit breakers, and other electrical control devices. 


See Figure 18-11. Apply a label directly on the device. 
Enclose or guard all switches or other electrical 
equipment carrying between 50 volts (V) and 600 V. 
Machines and electrical equipment should be 
wired in compliance with the National Electrical 
Code (NEC). This includes proper grounding. 
Stationary machines, rated over 120 V, should have 
cutoff switches with magnetic controls. New 
machines have low voltage transformers on 
switches to reduce hazards of electrical shock. 
Electrical cords can be a source of problems. They 
must be inspected regularly. With age cords often 
become brittle. Insulation breaks, exposing bare wires. 
Tools may also damage cords. A belt sander could cut 
into the cord. A portable circular saw may sever the 
cord. Keep cords away from the point-of-operation. 


Shock protection 


Power tools with plastic housings insulate you 
from electrical power. Those labeled double insulated 
further protect you from electrical shock. Double 
insulated tools have two-prong plugs. On two-prong 
polarized plugs, one of the prongs is wider than the 
other. See Figure 18-12. This plug will fit in a recep- 
tacle only one way in a polarized receptacle. It will not 
fit an older style nonpolarized receptacle. Notice that 
receptacle slots are of different sizes. As a rule, power 
tools with metal housings need to be grounded. 
There is too much danger of electrical shock. 


Electrical grounding 


Electrical grounding prevents you from being 
shocked or electrocuted. Inspect electrical tools, 


272 Modern Cabinetmaking 


i] ial 
Piet 


Figure 18-9. Chips and dust should be removed from the work area. Left—Dust collector removes debris from machines. 


(Donaldson Company, Inc.) Right—Air filtration system removes smaller dust particles from the air. (United Air Specialties) 


Figure 18-10. This shop has a well organized tool cabinet. After using a tool it should be returned to its proper place. 


especially those that are portable, for proper 
grounding. Grounding is accomplished by the addi- 
tion of a ground wire. This wire is attached to the 
grounding prong. The receptacle’s ground is wired 
to the building’s main ground. This completes the 
ground circuit. 


Two-slot receptacles 

Inspect all two-slot receptacles for proper 
grounding. Receptacles are also known as outlets. 
Do so with a voltage tester. See Figure 18-13. The 
tester lamp will glow when the tester is inserted 
into both slots. It should also light between the 


Figure 18-11. All switch panels should be clearly marked 
with intended use and voltage. 


Figure 18-12. Two-prong polarized plugs can only be 
inserted into polarized receptacles and then in only one way. 


Voltage 
Tester 
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receptacle’s short slot and the cover screw. The 
lamp should not glow between the long slot and the 
screw. If it does, the receptacle is wired improperly. 


Three-prong plug 


Power tools without double insulation provide 
protection through a ground wire. The ground wire 
is attached to the third prong of a three-prong plug. 
Generally, two prongs are flat and the ground prong 
is round. — 


5 1 ~ 
The ground prong must never be damaged or 
removed. 


The cord for this tool contains three wires. One 
wire connects the tool’s metal housing or case to the 
ground on the plug. The other wires carry the elec- 
trical current. 

Three-prong plugs cannot be connected directly 
to receptacles with just two slots. You must use an 
adapter. Do so only after you know that the recep- 
tacle is grounded. Connect the adapter wire to the 
cover plate screw. The use of the three-prong 
adapter with its pigtail connected to the center 
screw that holds the switch plate will provide a 
ground under certain, but not all circumstances. 
Some wiring systems use nonmetallic cable and 
provide no grounding system whatever. The test 
described above will determine if receptacles are 
grounded. That is, if putting one leg of the tester in 
the hot slot and the other onto the cover screw 
results in the tester lighting, you can be sure that the 
receptacle is grounded. See Figure 18-14. 


Figure 18-13. Use a voltage tester to check electrical ground. (GE Wiring Devices Dept.) 
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Figure 18-14. Proper connection for a three-prong 
adapter plug. 


Receptacle styles 


There is a wide assortment of receptacle styles. 
The plug normally matches the receptacle. 
Receptacles are rated in amperes and volts. Figure 
18-15 shows several receptacles that are commonly 
found in cabinet shops. Receptacle A is a 
nongrounded nonpolarized receptacle and is no 
longer available. Two-prong polarized plugs cannot 
be inserted. Receptacle B is a nongrounded polar- 
ized receptacle and is sold only for replacement use. 
Plugs that will fit A, will also fit B, C, or D. A plug 
that will fit B, will also fit C or D. A plug that will fit 
C will also fit D. One made specifically for D will 
not fit A, B, or C. All of the other patterns are nonin- 
terchangeable. 

When using a machine rated at 12 amps (A), it is 
unwise to use it in a 30 A circuit. If there is an over- 
load condition, the 30 A circuit breaker, or fuse, will 
not shut down the circuit. This may result in 
damage to the machine. 

Some power tools are equipped with twist-lock 
plugs. The matching receptacle may be in the wall or 
hang from an overhead electrical track. Insert the 
plug in the receptacle, and twist it slightly to lock it in 
place. It must be twisted slightly to disconnect power. 

Some stationary power tools require 240 V or 
480 V three-phase power supply. These plugs are 
four-prong and may or may not be twist-lock. 


Compressed air 


Compressed air is used to power air tools and to 
remove dust, chips, and other debris from 
machinery. Air hoses for debris removal use a pres- 
sure relief nozzle. This nozzle has extra holes that 
lessen the pressure exiting the main nozzle jet. They 


2 Pole 2-Wire 


15A 250V 20A 250V 
2 Pole 3-Wire Grounding 


20A 36 250V 30A 3¢ 250V 
3 Pole 4-Wire Grounding 


30A 250V 


4 Pole 4-Wire 


Figure 18-15. An assortment of receptacles found in 
many cabinet shops. Twist-lock versions may be avail- 
able. (Chuck Davis Cabinets) 


also allow air to escape if the primary air passage is 
blocked. Limit air hose pressure to 30 pounds per 
square inch (psi) if a pressure relief nozzle is not 
available. See Figure 18-16. Wear safety glasses 
when using an air nozzle. Chips or dust could be 
blown back into your face. Point the nozzle away 
from yourself. Using a brush or tack cloth to remove 
debris is safer. 

Air tool hazards are often the result of damaged 
hoses and worn couplings. Hoses deteriorate or 
become damaged due to improper use. They may 
be cracked or severed during use. Inspect hoses and 
couplings regularly. Couplings should fit tightly 
and be free of air leaks. 

Air lines and pressure tanks should be free of 
moisture. Air lines should have filters. Compressor 
tanks have drain valves to remove accumulated 
condensed water. 


Fire Protection 


Fire protection includes fire alarms, sprinkler 
systems, and fire extinguishers. The use of several 
inexpensive smoke detectors can alert people to a 
potentially dangerous fire. All fire protection equip- 
ment should be checked regularly. 

A fire requires fuel, heat, and oxygen. Sprinkler 
systems and fire extinguishers are designed to reduce 
the heat and/or the supply of oxygen. Sprinkler 


Line from 
compressor 


Air Pressure 
Reducer with 


Line to 
pneumatic 


Nozzle used 
tools 


for cleaning 


Line from 
compressor 


Figure 18-16. These are two acceptable types of air 
nozzles to blow debris from surfaces. Each meets the 
30 psi requirement. (National Institute for Occupational 
Safety and Health) 


systems start when heat is present. They should be 
checked periodically by a service technician. 

Everyone should be able to use fire extinguishers. 
Locate these devices within 75’ (23 m) of any work 
area. An extinguisher weighing 40 lbs (18 kg) or more 
should be mounted within 5’ (1524 mm) of the floor. 
Lighter weight extinguishers should be located 
within easy reach. 

Check the pressure rating on the extinguisher 
regularly. Most approved types have a pressure dial 
on them. The needle should be in the green area 
labeled Properly Charged. Also look for inspection 
tags indicating when the extinguisher was last 
tested by a technician. 


Selecting and using extinguishers 


There are three classifications of fires: 

Æ Class A fires. Burning solid waste. 

, æ Class B fires. Flammable and combustible 
liquids. 

% Class C fires. Electrical fire. 

Not all fire extinguishers are effective for every 
kind of fire. The best extinguisher is the ABC multi- 
purpose dry chemical extinguisher. The chemical 
removes oxygen and smothers the fire. 


N 
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The soda acid liquid extinguisher is effective 
only for Class A fires. A burning liquid (Class B fire) 
would float on the water. A liquid stream on an elec- 
trical fire is a conductor. The person holding the 
extinguisher could be electrocuted. 

The carbon dioxide extinguisher is effective on 
Class B and C fires. The chemical, if used on specific 
solid waste fires, could produce toxic fumes. The 
fumes can make the user ill or unconscious. 

Figure 18-17 shows various extinguishers and 
their proper: uses. Remember that a majority of 
extinguishers will last for no more than 30 seconds. 
Some stop working in about 15 seconds. Never try 
to extinguish a very large fire. Report the fire by 
dialing the 911 emergency telephone number or the 
number of your local fire department. 

To use an extinguisher, pull out the safety pin. Aim 
the extinguisher according to the type of fire and the 
operating procedure described in Figure 18-17. 
Squeeze the handle to release the contents. Soda 
acid extinguishers must be held upside down to 
operate properly. Check the instructions before an 
emergency arises. 


Personal Protective Equipment 


People must be protected from harmful 
substances. Hazards include inhalation, absorption, or 
physical contact with irritants and toxic substances. 


Respirators 


Respirators filter out harmful dust and certain 
gases. See Figure 18-18. Several styles are available. 
Select a respirator that fits properly and is designed 
for the type of work you are doing. Thin paper and 
cloth respirators seldom filter out more than small 
dust particles. 


Gloves 


Gloves provide protection from splinters when 
handling rough lumber. Rubber or vinyl gloves may 
be required when handling harmful liquids. Wear 
gloves that cover your hands and forearms up to 
other clothing. This is particularly important for 
people who are allergic to certain materials. 


22 m= e a eee o o 
Remove gloves while operating power machinery. 


Gloves can be caught in a machine and draw 
your hand into the cutting tool or other moving 
parts. Serious injury could result from failure to 
remove gloves. 
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Soda—acid 


Bicarbonate of 
soda solution 
and sulfuric 
acid. 


A 


Class A fires 


Ordinary combustible 
materials such as wood, 
paper, textiles and so forth. 


Pressurized 
Water 


Requires... 
cooling—quenching. 


Class B fires 


Water under 
pressure. 


Carbon dioxide 
gas under 
pressure. 


Flammable liquids, 
greases, gasoline, oils, 
paints, and so forth. 


Requires... 
blanketing or 
smothering. 


© 


Class C fires 


Foam 


Solution of 
aluminum 
sulfate and 
bicarbonate of 
soda. 


Electrical equipment, 
motors, switches, and so 
forth. 


Requires... 
a nonconducting agent. 


Dry 
Chemical 


[Fires Je OO Jue Operan O 


OK for 


A 


OK for Pressurized water: Direct 
stream at base of flame. 

Not for Carbon dioxide: Direct 
discharge as close to fire 
as possible. First at edge 


of flames and gradually 
forward and upward. 


Soda-—acid: Direct stream 
at base of flame. 


w 
© 


OK for 


OK for 


Not for (aà 


> EJ 
oO, 


Foam: Direct stream into 
the burning material or 
liquid. Allow foam to fall 
lightly on fire. 


Multi- Ordinary 
purpose BC Dry chemical: Direct 
type type stream at base of flames, 


use rapid left-to-right 
motion toward flames. 


Not 
ala for = 
Ojo © 


Figure 18-17. Not all fire extinguishers will put out every kind of fire. Check the label on the extinguisher. Using the 
wrong extinguisher may electrocute you or produce toxic fumes. 


Figure 18-18. While sanding, it is advisable to wear a face 
shield and some form of respirator. (Lab Safety Supply Co., Inc.) 


Shoes 


Protective footwear prevents injury from sharp 
or falling objects and solvents. Steel toed shoes 
reduce injury from falling objects. Some have 
solvent-resistant soles. Canvas or vinyl shoe tops 
with soft rubber soles are not adequate protection. 


Eye protection 


Eye protection is essential in the shop. Goggles 
and industrial safety glasses with side shields are 
best. See Figure 18-19. You can obtain safety glasses 
with prescription lenses. Safety lenses are thicker 
than those people normally wear. Safety glasses are 
etched with the manufacturer’s logo. You can wear 
approved goggles over prescription glasses. Have 
an inspection and replacement system to detect and 
replace pitted or scratched lenses. 


Figure 18-19. Eye protection. Right—Industrial safety 
glasses. Left—Safety goggles. 


Goggles sometimes tend to collect moisture 
from perspiration. This may cloud your vision. If 
this happens, a face shield should be worn instead. 
It protects you from flying chips and splashing 
solvents. You are protected best with approved 
goggles or glasses beneath the shield. 

When wearing contact lenses, additional care 
must be taken to avoid direct contact with dust. 
Even when wearing goggles, dust can get under 
goggles and cause eye irritation and distraction. 


Ear protection 


Loud noises may cause temporary or perma- 
nent hearing impairment. Saws, planers, and join- 
ters create noise when in use. Noise levels increase 
as cutting tools become dull. Two symptoms of 
noise Overexposure are nervousness and a ringing 
in your ears. 

Ear muffs or fitted ear plugs provide approved 
hearing protection. See Figure 18-20. You should 
not be exposed to noise over 90 decibels (dBA). See 
Figure 18-21. 


Figure 18-20. Ear muffs and ear plugs provide comfort- 
able and effective ear protection. 
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Permissible Noise Exposures 


Noise Sound Maximum Indicators of Level 
Sources Level Exposure (Speaking Effort Required 
(dBA) Per Day Between Two Persons 
(dBA) at Various Distances) 
Highest 
Sound That 194 
Can Occur 
Jet Plane 
Taking Off 14° 
120 Pain Begins 
: Nearly Impossible to 
1157-7 15 Min. —Communicate by Voice 
Wood Piar Planer 
Very Difficult to 
110 30 Min. Communicate by voice 
Shout with Hands Cupped 
105 1 Hour — Between Mouth and Other 
Person's Ear 
Table Saw 1.5 Hours 
Operation 100 2 Hours Shout at 0.5’ 
3 Hours Shout at 1’ 
95 4 Hours 
6 Hours 90 dBA Work Safety 
90 8 Hours Standard l 
Spray Normal Voice at 0.5’ 
Painting Raised Voice at 1’ 
85 Shout at 2’ 
Telephone Use 
Impossible 
80 Normal Voice at 1’ 
—— Raised Voice at 2’ 
Air Cooled Shout at 4 ’ 
Electric Motor . 75 , 
(50 kW) Normal Voice at 1.5 
Raised Voice at 3” 
70 yy S\\ Shout at 6 ’ 
\ Normal Voice at 2’ 
y Raised Voice at 4’ 
65 Shout at 8’ 
Lathe Normal 
60 Converation 
50 Insulated Lounge 
40 
30 
Quiet Bedroom 20 
Weakest Sound k 
We Can Hear 


Figure 18-21. Recommended maximum exposure per 
day to various noise levels. You can quickly determine 
the noise level according to how loud you have to speak. 
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Clothes 


Wear snug-fitting clothes. Roll up or tightly 
button long sleeved shirts. Wear a shop apron, 
otherwise make sure your clothes are tucked in. 
Remove jewelry such as rings, watches, and espe- 
cially necklaces. 
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Every moving part of a machine is a potential 
hazard. You sense that by observing a machine in 
motion. All belts, pulleys, gears, and cutter edges 
are dangerous. The operator must be protected. 
Much of the protection is built in by manufacturers. 
However, risks are created by operators who do not 
install or position guards properly. 

Proper machine guarding covers all moving parts. 
See Figure 18-22. There are three kinds of motion that 
can produce a crushing or shearing action: 

+ Rotary motion. Includes circular saw blades, 
pulleys, belts, cutterheads, and spindles. 

~ Reciprocating motion. Back and forth 

straight line movement. Examples are 
machines such as jig and saber saws, shears, 
and presses. 

* Straight-line motion. Occurs with band saw 

blades and belt sanders. 

Guards can be grouped into several classifica- 
tions. These are point-of-operation, enclosure, 
interlocking, automatic, and remote control. 


Point-of-operation guards 


Point-of-operation (PO) guards protect your 
hands or body from the cutting tool. They also protect 


the operator from flying chips. See Figure 18-23. PO 
guards are made of metal or high impact plastic. Clear 
plastic allows you to observe your work safely. Often 
PO guarding is moved for tool setup or adjustments 
and must be reinstalled. A majority of accidents occur 
when PO guards have not been positioned correctly. 
New machinery is required to have PO te 
Retrofit older equipment with PO guards. 


Enclosure guards 


Enclosure guards completely cover moving 
parts other than the point-of-operation. They gener- 
ally are removed only for maintenance. They 
protect you from motors, shafts, pulleys, and belts. 
See Figure 18-24. Examples are the upper and lower 
wheel covers on a band saw. 


Figure 18-23. Clear plastic point-of-operation guards 
allow you to see your work. (Porter-Cable Corp.) 


i 


a 
eS Sis 


niii 


Figure 18-22. Beware of motions that can cause injury. A—Rotary. (Makita U.S.A., Inc.) B—Reciprocating. (Makita 
U.S.A., Inc.) C—Straight-line. (Delta International Machinery Corp.) 


Interlocking guards 


Interlocking guards prevent machines from 
operation while dangerous parts are exposed. An 
electrical or mechanical device disconnects power 
while the PO or enclosure guard is off. For example, 
a microswitch prevents a band saw from being 
turned on while the wheel enclosure guard is off or 
not secured. 


Figure 18-24. Enclosure guards cover mechanical parts. 
Top—Fixed enclosure guard. (Rockwell International) 
Bottom—Adjustable enclosure guard also used as PO 
guard. (Brodhead-Garrett) 
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Automatic guards 


Automatic guards act independently of the 
machine operator. As you push the wood through 
the point of operation, the guard is raised or pushed 
aside. See Figure 18-25. It moves only enough to 
allow the stock to pass. After the material passes 
the point of operation, the guard returns to its 
normal position. 

Table saws and radial arm saws have automatic 
guarding. Sharp toothed antikickback devices lift 
while stock passes under them. The device prevents 
the material from being thrown back toward the 
operator. If the stock attempts to move backwards, 
the teeth or fingers dig into the wood to stop it. 

Jointers also have automatic guards. The guard 
covers the cutter. As stock is fed through the jointer, 
the guard moves aside. 


Figure 18-25. Automatic guards move aside as the stock is 
cut. (Delta International Machinery Corp., Makita U.S.A., Inc.) 
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Remote control guards 


Remote control guards are special purpose 
guards. They are used primarily in automated cabi- 
netmaking systems. Stock is fed by a chute, hopper, 
or conveyor. There are no operator access openings 
on the machine. Automatic feed keeps the operator 
at a safe distance. 

Guards are placed to protect all parts of the body. 
On foot controlled machines, cover all pedals, 
treadles, or switches to prevent accidental starting. 
On hand controlled machines, move both hands 
away from the point of operation before starting 
the machine. 


First Aid 


Even the most experienced individuals have 
accidents. Be able to get the needed assistance in an 
emergency. Post local emergency numbers or a 911 
reminder on the telephone. 

People who work with tools, materials, and 
supplies for cabinetmaking should have first aid 
training. Learn the proper first aid procedures in 
case of an injury. Read the labeling on hazardous 
substance containers before using them. Be ready to 
respond if the need arises. 


Summary 


An accident and injury-free workplace is always a 
worthy goal. Work carefully, yet also look for hazards 
that result because of an unsafe environment. 

Accidents occur to both the novice and experi- 
enced cabinetmaker. Many accidents occur to 
novice cabinetmakers because they fear the 
machines. Confidence is very important. It comes 
from planning your work carefully and gaining 
experience. Unfortunately, some people become 
overconfident, which leads to carelessness. Be 
aware of the risks you might take. 

People always think about an accident after 
they are injured. Experienced cabinetmakers say 
they knew better, but were in a hurry or didn’t own 
the proper tool. They took shortcuts and didn’t 
follow all the precautions. The novice cabinetmaker 
may not know better. This is why novices should try 
to watch an experienced cabinetmaker in action. 

Your shop is only as safe as you make it. 
Machine guards, eye protection, and other safety 
items are effective only when used properly. 
Warnings about unsafe acts and hazardous condi- 
tions serve only those who read and heed them. 


Having skill and knowledge about machines 
and processes is not enough to prevent accidents. 
These are important, but must be accompanied by a 
positive attitude toward safety. Too often you take 
risks and your attitude improves only after an 
injury or a near miss. 

Safety tips are given throughout the remaining 
chapters. They relate to safe practices in each area 
of cabinetmaking. If you are a novice, read and 
remember each safety tip. If you are an experienced 
cabinetmaker, review them as a personal reminder. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Accidents occur as a result of and ; 
2. Explain factors that might lead to an unsafe act. 
3. Hazardous conditions exist either because 
or 
4. Describe how you can ensure a fast and easy 
exit in case of emergency. 
5. Identify storage requirements of flammable 
liquids. 
6. Flame arrestors are placed 
a. inside safety cans 
b. in sprinkler systems 
c. in the neck of fire extinguishers 
d. in the wall of safety cabinets 
7. Use explosion proof switches in _____ 
a. areas of woodworking machines 
b. finishing rooms 
c. storage rooms 
d. warehouses 
8. How do you detect if a two-prong electrical 
receptacle is properly grounded? 
9. List the three classes of fires and the material 
that burns in each. 
10. A fire will not burn without , and 


11. The best fire extinguisher to have is the 
type. 

12. The class of flammable liquid is determined by 
the 

13. List three types of eye protection. 

14. The three types of motions that should be 
guarded are : , and , 

15. List the five types of guards and identify two 
examples of each. 


Ordering Materials and 


Supplies 


Objectives 


After studying this chapter, you will be able to: 

% Prepare a material order list based on the 
working drawings and bill of materials. 

% Identify and order supplies required to build a 
product. 

% Explain order amounts and packaging by sizes 
and volumes. 


Important Terms 


bill of materials 
comparison shopping 
extra charges 
merchandise returns 


packaging 
plan of procedure 
price breaks 


The two most important factors when ordering 
are to be thorough and economical. Being thorough 
requires you to know and specify the exact quality 
and quantity of every material, supply, and tool 
it will take to complete your product. Being 
economical means getting the right price for 
the right quantity at the right time at the quality 
level you need. 


Be Thorough 


To be thorough means you must study the 
working drawings. See Figure 19-1. This includes the 
product views, bill of materials (BOM), and plan of 
procedure. Then you must write complete, detailed, 
and accurate orders for the required materials. 

From the bill of materials, make a list of 
the lumber, manufactured products, mechanical 
fasteners, and hardware needed. If this information 
is not in the bill of materials, study the detail draw- 
ings and notes carefully to find it. Read the steps in 
the plan of procedure. Itemize supplies, such as 
adhesives, abrasives, stain, tack cloth, etc. You will 
need to order these, if you do not have them on 
hand. The plan of procedure may also recommend 
tools, machines, and equipment. Be sure you have 
similar equipment to perform the work. 


~~ 


Be Economical 


Economy seems to be the bottom line for 
making many decisions. Economy of time means: 
How long must you look for items and, if produc- 
tion is being held up, how long before you receive 
them? Economy of money means: What quality and 
quantity do you get for your money? In time, you 
will find reliable dealers. In the beginning, make 
decisions by comparison shopping. 

If cabinetmaking is to be a career, immediately 
establish accounts with one or more of the 
following types of vendors: 

* Wholesale hardware houses. 

% Hardwood lumber dealers. 

% Cabinet door manufacturers, if you choose 

to buy. 

Besides providing a catalog, salespeople for 
these vendors provide a large amount of informa- 
tion. Many catalog items will be accompanied with 
how to instructions. However, the manufacturer can 
also be contacted for answers to most questions. 

Wholesale hardware vendors may not be located 
in your community, but added parcel delivery 
charges seldom cause the price of an order to exceed 
the local retail store price. Also, many times orders 
over $300 or $400 are shipped free of charge. 


Comparison shopping 


Often, the time involved in ordering has much to 
do with comparison shopping. Decide which 
building supply company, lumber yard, hardware 
store, or paint dealer has what you need for a reason- 
able price. This may not mean the lowest cost because 
quality varies. Remember, the least expensive items 
may not be the most economical. Low priced boards 
may contain too many knots, checks, etc. Poor quality 
tools may dull, bend, or break too easily. 

Is it more economical to order in a store, by tele- 
phone, or through the mail? Shopping at a store takes 
time. However, it allows you to inspect items before 
paying for them. Telephone, facsimile, and mail orders 
require less of your time. However, the material is 
inspected and decided upon by the seller, not you. 
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MAIN TOP 
AN TOP SHEL 


Bill of Materials 


Materials 


Quantity Description 

1 3/4” x 4’ x 8’ A-B plywood 

36 1 1/2” x #8 flathead wood screws 

4 1 1/4” x #8 flathead wood screws 

18 Wood buttons (to cover 
screw heads) 

4 1/2”-dia. felt pads (under 
monitor stand) 


”-long hinge 
4”-long hinge 


Supplies 

White or urea resin glue 

180 grit garnet sheet abrasive 
Stain (optional) 

Polyurethane finish 

Wood filler 


Figure 19-1. You can determine the materials and supplies you need by looking at the product views and bill of mate- 


rials. (APA-The Engineered Wood Assoc.) 


Price breaks 


Be aware of price breaks when ordering. Some 
products may be cheaper if purchased by the 
dozen, more so in boxes of 1000. For example, the 
money you spend for eight individual items 
might have bought twelve in a package. The 
same holds true for liquid materials. A quart of 
filler probably costs less per ounce than a pint. See 
Figure 19-2. 

A supplier occasionally will have a special 
promotion offer. You can have great savings if you 
need the items or can reasonably expect to need 
them in the near future. If your lumber dealer has a 
special sale on stock that you regularly buy, buy this 
material for future production needs. 


Merchandise returns 


Ask dealers about merchandise return policies. 
What if you buy too much? Under what conditions 
will they take it back? If they accept unopened 
items, is there a restocking charge? 


Figure 19-2. Larger containers are generally cheaper per 
ounce. 


Extra charges 


Extra charges are often added when dealers cut 
lumber and panel products to size for you. For 
example, suppose you need a half sheet of an exotic 
veneer plywood that is $100.00 per sheet. The dealer 
quotes you a price of $65.00 per half sheet. You realize 
you are paying a $15.00 cutting charge. The dealer 
restocks the other half and waits for someone to buy 
the remainder for $50.00 or more. In addition, you 
may not be allowed to return the precut materials. 


Reliable dealers 


In time, you will come to rely on one or several 
wholesale vendors for your materials. Most of them 
want to satisfy you to make you a return customer. 
However, do not overlook sale items that could 
reduce the cost of your products. 


Describing Materials and Supplies 


In previous chapters on materials, sections on 
size and quality description were discussed. They 
covered topics such as grades, sizes, thicknesses, 
appearance, features, qualities, etc. Review these 
sections before ordering so you can specify exactly 
what you need. Read the vendor’s catalog descrip- 
tion. Order by catalog number to avoid confusion. 
Taking extra time to be thorough when ordering 
assures that you receive the necessary items. 


Ordering Materials 


Materials are items that become part of the 
finished product. Included are lumber, wood prod- 
ucts, fasteners, glass, laminates, finish, etc. 


Ordering lumber and manufactured 
wood products 


Basic materials for any wood cabinet are lumber 
and manufactured wood products. Softwood 


No. No. Price 
KD FIR 
1” x 10” -— 8; NO. 1 COMMON 
4/4 CHERRY, FAS, RWL, 
525, 6’ TO 8’ LENGTHS 
1/2” CHESTNUT, FAS, RWL, 
ROUGH, 8’ TO IO’ LENGTHS 


ee) 


48” X 96”—3/4” OAK PLYWOOD, 625 
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lumber is most available in nominal (dimensioned) 
sizes. It can be ordered by species and specific size. 
Hardwood is usually sold in random widths and 
lengths. It must be ordered in volume—by 
thickness and by board footage or cubic meters. 
Dealer catalogs usually list the minimum and 
maximum widths and lengths. Thickness is given 
by quarters, such as 4/4 (1”), 5/4 (1%”), 6/4 (1%”), 
etc. Besides size, you must specify whether 
you want kiln dried or air dried lumber. Most 
dealers stock only kiln dried hardwood lumber. You 
might also want it surfaced on one or more sides. 
Be sure to specify the grade of lumber you need. 
See Figure 19-3. 

Manufactured wood products include molding, 
veneer, plywood, particleboard, MDF, and fiber- 
board. Order moldings by shape or pattern number 
and linear feet. Plywood and other panel items 
normally are 4’ x 8’ (1220 mm Xx 2440 mm). Particle- 
board and MDF are usually 1” (25 mm) larger in 
each direction. The face species, cut, and quality of 
plywood panels should be specified. Refer to 
Chapter 13. Veneer may be sold in random sizes by 
square footage or in sheets. See Figure 19-4. 


Estimating lumber 

Plan your lumber order carefully. If you will be 
using nominal stock, sketch the parts for your 
product. See how they might be cut from different 


Figure 19-3. This is a sample order for lumber and wood products. Note the number of specifications required so you 


receive the item you need. 


` 
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stock sizes. Allow an extra %” to %” (6 mm to 
13 mm) around each workpiece. From the sketch, 
you know the size and minimum amount of lumber 
you must order. 

For random widths and lengths of hardwood 
lumber, determine the board feet needed in your 
project. Add 15% to 20% to that amount. The excess 
allows for defects and waste when cutting work- 
pieces. After you receive the lumber order, lay out 
the parts that will come from each board. Avoid 
defects. You might want to surface the lumber first 
to see the quality of the wood. 


ery oes 


ee latin . manuf. AT EN | mE 
E n I a IUC LO 


panel | proc 


© 


Manufactured products are peie us more 
often than lumber for case construction. Plywood 
panels, wood veneered panels, and other prefinished 
panels are usually 4’ by 8’ (1220 mm by 2440 mm). 
Other manufactured panel products are 1” oversize 
to allow for trimming. Sketch a cutout diagram 
showing how components would be laid out on a 
panel. See Figure 19-5. Leave space between pieces to 
allow for a saw kerf. Final cuts can be made later. 

When laying out components, be sure that paired 
doors and drawers are placed next to each other. This 
matches the grain pattern. See Figure 19-6. Many 
manufactured panel products have no grain. 


Figure 19-4. Sheet veneer is cut into dimensioned sizes 
and packaged for easy handling. 


Ordering glass, plastics, ceramics, and 
laminates 


Glass is sized by thickness, dimensions, and 
special treatment—tint, etching, etc. Be sure to 
specify whether edges are to be ground and/or 
polished. This is necessary for frameless sliding 
glass doors. 

Solid sheet plastics are generally sold by size. Liquid 
resins and catalysts for casting are sold by volume. 

Ceramic tiles are sold by individual pieces or 
mesh-backed square foot assemblies. Tiles are pack- 
aged anywhere from 1 to 24 in a box. Always specify 
the tile model number. Make sure you receive the 


DATA STAND SUPPORT 


DATA STAND BASE CLEATS 


TOP SHELF BACK 41/4°x 74" j 
BOTTOM SHELF BACK 414"x 8/2" [7 
` 
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Figure 19-5. Laying out components on a sheet of 
plywood. Remember to leave room for saw kerfs when 
laying out dimensions. (APA-The Engineered Wood Assoc.) 


proper design. Request that all tiles are from the 
same production run to ensure exact color match. 
Inspect the shipment to be sure the packages are so 
labeled. Inspect for shipping damage. Also order 
mastic and grout for laying tile. See Figure 19-7. 
Plastic laminates are sold in sheets or rolls. You 
must specify one of the grades discussed in Chapter 14. 
Check the sizes offered by the dealer before ordering. 


Ordering mechanical fasteners 


As described in previous chapters, there are 
many kinds of fasteners. Order them by quantity, 
model number, manufacturer, finish, and size. See 
Figure 19-8. Part of the cost for fasteners is pack- 
aging. Therefore, ordering larger amounts may 
reduce the price per item. For example, you can buy 
fasteners in a plastic bubble from a display, card- 
board box, or loose. See Figure 19-9. For the same 
price, you may get twice as many if you count them 
from a bin. The cost may be even less if you buy a 
carton of 5000. However, can you use the excess 
fasteners later and is storage space available? Some 
fasteners, such as nails, are sold by the pound. A 
chart is usually provided at the store to show you 
approximately how many nails are in a pound. 


Figure 19-6. Lay out doors and drawer fronts next to 
each other so the grain pattern matches. 
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Fastener orders may specify the type of finish. 
Fasteners with a bright finish have no coatings. 
Otherwise, they may be galvanized (zinc coated) or 
plated with nickel, brass, and other metals. Nails often 
have cement coatings to increase their holding power. 


Ordering hardware 


Hardware items, such as pulls and hinges, may be 
packaged, boxed, or in bulk forms. Packages of indi- 
vidual pulls, hinges, and catches usually have screws 
with them. However, box or bulk purchases may not 
include fasteners. For most orders, you need only 
specify the stock number or manufacturer’s number. 
See Figure 19-8. If none is listed, you must specify the 
type, size, material, surface finish, and other features. 


Ordering finishing products 


Finishing products include fillers, sealers, 
stains, and topcoatings. Common quantities are 
half-pints, pints, quarts, and gallons. The container 
label should indicate the number of square feet per 
gallon the finish will cover. The listed figure usually 
is determined under controlled testing conditions. 
You will likely cover 10% to 20% less surface area 
with the same amount. 

Order solvents for finishing materials in larger 
sizes, such as one and five gallon containers. You 
will likely need it for thinning as well as cleanup 
after the finish is applied. Be sure to order the 
proper solvent and amount. Most finishes require a 
compatible type of solvent. 


= 


Figure 19-7. This example shows the range of materials, 
supplies, and tools you must have to lay tile. (Red Devil) 
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No. No. Price 
#6 X 11/4” FH. BRIGHT 
STEEL WOOD SCREWS 


44 CEMENT COATED O 
BOX NAILS 
es poran me 
| as [racic casmerruuee a sa | |_| 
a ar MAGNETIC CABINET CATCHES | | 
—*% | TAN PLASTIC 
RES CABINET HINGES FOR LIPDOORS, | | 
BRUSH BRONZE 
ie al | 


Figure 19-8. Sample order for mechanical fasteners and hardware. 


> — wm 


Figure 19-9. Small quantities of mechanical fasteners are 
sold in plastic and cardboard packages, or loose. 


Check the shelf life (storage time) of the 
product. This is often labeled on the container. 
Order only the amount you will use within that 
time. If you will use a gallon, order that amount 
instead of two quarts now and two later. A gallon is 
much cheaper per ounce of finish. 


Ordering Supplies 


Supplies for cabinetmaking include consumable 
items that do not become a major part of the 
cabinet. Examples are abrasives, adhesives, rags, 
steel wool, and wax. 


Ordering abrasives 


You will need an assortment of abrasives (sand- 
paper). Order by grit, type, and form. Grit size 
refers to coarseness. Types may be natural (flint, 
garnet) or synthetic (silicon carbide, aluminum 


oxide). Forms of abrasives include sheets, belts, 
disks, sleeves, pads, or powders. The form you 
choose depends on the tool or sanding machine. 

Sheets come in various sizes, but are commonly 
9” by 11”. Be sure the size can be cut to fit your hand 
sander and finishing sander. Sheets are sold as 
single sheets or in packages. See Figure 19-10. 
Packages of 100 sheets are called sleeves. - 

After purchasing the abrasive, store it in a dry 
place. Moisture can soften the adhesive holding the 
grit to the backing. As a result, the abrasive comes 
off the product. This does not occur with wet-or-dry 
abrasives designed for use with oil and water. 


Ordering adhesives 

Adhesives include cements, glues, and mastics. 
Refer to Chapter 32. You can buy these in various size 
containers from gallon containers to small squeeze- 
type plastic bottles and tubes. See Figure 19-11. 
Construction adhesives are often in tubes for use 
with a caulking gun. 

Check the adhesive’s shelf life before buying 
large quantities. The label may say to store it in a 
cool place for no longer than six months. In some 
cases, the expiration date will be listed. Apply the 
glue before that specific date; otherwise it may not 
bond properly. 

Have the correct solvents on hand to remove 
excess adhesives. These may be water, mineral 
spirits, or acetone. . 


Ordering Tools 


Buying stationary machinery is most easily 
done by shopping at the store. You can ask the sales 
person for alternatives and then select the exact 
model you need. When ordering by mail, facsimile 
or phone, specify the item by manufacturer and 
model number. Some additional information, such 
as preferred shipping method, may be needed to 
complete the order. See Figure 19-12. 


Quantity ae nee Size and Description Unit | Total 
Price 
= | a p2500| 9” x H” CHEET GARNET 280 6RIT | 31| 6.20 


a P2530| SILICON CARBIDE PAPER 400 GRIT | -60| 2.00 
T | P2522) ALUMINUM OXIDE PAPER 120 ERIT 
7 aaa P2574| 3” x 21" SOX WOOD SANDING BELT 20.95) 41.90 


Figure 19-10. A—Sample order for abrasives. B—Boxed 
quantities of abrasives can be cheaper than buying indi- 
vidual sheets. 


Figure 19-11. Adhesives are sold in various quantities, 
from 1 oz. to 55 gallons. 
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Summary 


Be thorough when ordering materials, supplies, 
and tools. Know your exact needs when shopping 
over the counter, by telephone, facsimile, or 
through the mail. 

Be economical in what you buy. The least expen- 
sive item may be the most costly, if it does not do 
the job as well. Shopping at a store allows you to 
inspect items before you pay for them. This is time 
consuming and may not be economical. Purchases 
by telephone, facsimile, and mail require less of 
your time. However, you must be very accurate 
when preparing your order. Grades, qualities, 
quantities, model numbers, and other information 
are essential. Rarely can you include too many spec- 
ifications. Too little information may prevent filling 
the order. 

You should know your exact needs from the bill 
of materials. When ordering, look for the highest 
quality products for the lowest cost. You may wish 
to buy in quantity to reduce the price. However, if 
you buy too much, you have to store it. You also risk 
the chance of it becoming outdated. 


No. Price 
2 HP RYOBI 
Pa foe | D. HANDLE ROUTER Lal 
26” 8-TOOTH 
p eee eer o e "E 
#CT-2 2| DOVE TAIL ROUTER BIT m 
41/4” x 7/16” CUTTER 1/4” SHANK 
7 2” 13" GA. CARBIDE TIPPED CIRCULAR 


SAW BLADE COMBINATION — 20TEETH 
30 KERF 


Figure 19-12. The router at top is ordered by manufac- 
turer’s model number. Other tools might be specified by 
the vendor’s stock number for that item. (Porter Cable) 
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Test Your Knowledge 5. 
. Usually, the least expensive way to buy 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The two most important factors when ordering 
are being and 

2. Where do working drawings provide informa- 
tion about materials, supplies, and tools? 

3. The lowest cost item may not be the one to buy 


because may vary. 8. 


4. You can be sure to receive the item you need 
when shopping 9 
a. in a store 10 
b. through the mail 
c. by facsimile 
d. over the telephone 


Describe a cutting charge. 


fasteners is in quantities. 


. Describe how you would specify the size of the 


following items: 

a. hardwood lumber 

b. softwood lumber 

c. plywood 

d. moldings 

How would you determine the square footage 
a container of finish will cover? 


. Order abrasives by , and 
. The best way to specify tools is by and 


Measuring and Laying 


Out Materials 


Objectives 


After studying this chapter, you will be able to: 
% Select marking, measuring, and layout tools. 
% Lay out lines and geometric shapes. 

% Maintain measurement and layout tools. 


Important Terms 

squareness marking gauge 
marking tools caliper 
measuring tools compass 
caliper rule dividers 


trammel points 
template former 
template 


square 
brace measure table 
octagon scale 
layout tools 


Accurate measurement and layout is essential 
for high quality cabinetmaking. Your design means 
very little unless you can transfer the shapes onto 
your materials. With skillful measuring, you can 
mark, cut, and assemble parts with precision. 

Much of cabinetmaking relies on square edges 
and joints. Squareness simply means that all corners 
join at a 90° angle. See Figure 20-1. When a piece is 
not cut square, or two pieces are not assembled 
square, the entire cabinet is affected. 

This chapter describes how to mark accurate 
geometric shapes on your materials. A number of 
tools are used by cabinetmakers to complete 
layouts. These include marking, measuring, and 
layout tools. 


Marking Tools 

Most cabinetmakers mark with a pencil. A sharp 
pencil will make a narrow line. Later, when removing 
pencil marks, use an eraser before sanding. A knife or 
scratch awl (scriber) will also mark the wood. See 
Figure 20-2. A light cut makes a visible reference line 
for sawing or other work. A knife is often used when 
the mark will be used as a locator for a chisel point. A 
scratch awl can indent the wood to center a drill. See 
Figure 20-3. Avoid ink; it bleeds into wood cells. 


a 


Figure 20-1. The manufacture of high quality products 
requires accurately measured, laid out, and cut mate- 
rials. (Wellborn Cabinets, Inc.) 


Figure 20-2. Knives and scratch awls make precise 
marks. A variety of styles are used. (Stanley Tools, Record 
Ridgway Tools, Brookstone) 
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A B ( 
Figure 20-3. Marking. A—Marking a line with a knife. 
B—Marking a drill center point with an awl. (Stanley Tools) 


Measuring Tools 


Measuring tools follow two systems, which are 
the U.S. customary and metric. U.S. Customary rulers 
and scales measure feet and inches. Smaller units are 
measured in fractions of an inch. See Figure 20-4A. 
Find the fractional distance you need by counting 
spaces across the board. This becomes the numerator 
(top number). Count the spaces in one inch on the 
rule. This is the denominator (bottom number). Metric 
rulers and scales measure in millimeters. They are 
typically numbered every 10 mm. See Figure 20-4B. 
The metric rule may be further divided into 
0.5 (half) mm. Both systems may appear on the same 
measuring tool, as shown in Figure 20-4C. 

The measuring system you choose depends on 
the working drawings. The title block will tell what 
system is used. It will also provide the scale of the 
drawing. If the scale reads 1” = 1’-0”, then each inch 
on the drawing will be 1’ on the layout. 


Rule 


The rule you select depends mostly on the accu- 
racy you need and which style you prefer. Rules 
may be flat, flexible, or folding types. They are 
made of wood, fiberglass, plastic, metal, or cloth. 
Often, both customary and metric measurements 
are found on the rule. 

Flat rules are typically metal, wood, or plastic. 
They may be 1’ to 4’ long. High quality wood rules 
have a brass edge. The brass edge is not dented as 
easily as a wood edge. Rules may also be steel and 
aluminum. Special purpose rules include a 
centering rule, with the measuring units extending 
both directions from the center zero point. This elim- 
inates mathematics from many centering tasks. 

Rigid folding rules are usually 6’ long. Metric 
rules are 2 m long. Some have an extension rule at one 
end for measuring inside distances. See Figure 20-5. 


Rest of Scale Divided into 16ths 


First foot of 
scale further 
divided into 

32nds of an inch. 


1/2mm 10 
mm 10 


20 
20 


C—Combination Rule 


Figure 20-4. Rule measuring units may be customary, 
metric, or a combination of both. Use the system desig- 
nated on the working drawings. (Lufkin Division—The 
Cooper Group, The L.S. Starrett Co.) 


A flexible rule, or tape measure, is very conven- 
ient and will measure both straight lengths and 
curves. See Figure 20-6. Also use it to measure 
inside distances, such as a doorway. To account for 
the size of the tape case, add the distance indicated 
on the side of the case to the reading obtained. Most 
tape cases require that you add 2”, 2%”, or 3”. When 
working with metric tape measures you are 
required to add compatible distances. Other tapes 
have a window on the top to read the inside 
distance. 

Tape lengths commonly used by cabinetmakers 
range from 12’ to 30’ (4 m to 9 m). Other tape lengths 
may be up to 200’ (61 m). Both customary and metric 
measurements may be printed on the tape. 


Depth gauge 

The depth gauge measures depth of holes or 
other offsets. See Figure 20-7. The rule slides 
through the body of the gauge. Tighten the 
adjusting nut before lifting the gauge to read the 
measurement. The extension part of a folding rule 
may also be used to measure offsets and depths. 


Caliper rule 


The caliper rule is used to measure outside and 
inside distances. Outside dimensions are read at the 


6’ Zig-Zag Rule 


2m Zig-Zag Rule 
A 


6’ Extension Rule 


extension 
for inside 
measuring 


Figure 20-5. A—Rigid folding rules extend to measure 
distances. (Lufkin Division—The Cooper Group). 
B—They also measure inside distances with an extension. 
(The L. S. Starrett Co.) 


out index line. Inside dimensions are read at the in 
index line. See Figure 20-8. Other caliper rules have 
offset heads to provide a common index line. This 
reduces reading errors. Some have depth gauges 
built into the body of the rule. 


Squares 


There are a number of different kinds of 
squares. They are used for several purposes, which 
include the following: 

% Checking that corners form a 90° angle 

(squareness). 
% Serving as a straightedge. 
% Measuring distances and angles. 
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Figure 20-7. The depth gauge blade or rule extension 
measures hole depth. Read the dimension at the surface 
of the hole. (The L. S. Starrett Co.) 


Framing and bench squares 


Framing and bench squares are flat steel or 
aluminum. A framing square has a 24” (610 mm) body 
and 16” (406 mm) tongue that form a 90° angle (right 
angle). A bench square is smaller. See Figure 20-9. The 
face of the square is seen when the body is held in the 
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Figure 20-8. Caliper rules have a head formed to measure 
outside and inside dimensions. (The L.S. Starrett Co.) 


left hand and the tongue in the right hand. The back 
is the other side of the square. The face and back of 
the square have scales and tables. 


Scales 


The scales refer to customary and metric 
measurements. This makes the square useful as 
a rule. Once a measurement is marked, the square 
can be used to draw a perpendicular line. See 
Figure 20-10. It can also be used to check the 
squareness of a constructed joint. 


Tables 


Tables provide helpful information for commonly 
used measurements. Two such tables are the brace 
measure table and the octagon scale, or eight 
square scale. 

The brace measure table gives diagonal mea- 
surements that show the length needed for a diag- 
onal piece, such as a brace to support a shelf. It is on 
the tongue of most framing squares. See Figure 20-11. 


Framing 


Square Square 


Figure 20-9. Framing squares are larger than bench 
squares. The framing square may also have a list of scales 
and tables printed on it. (Stanley Tools) 


Figure 20-10. Framing and bench squares are used for. 
measuring and marking, as well as checking squareness 


For example, suppose you have a 22” wide shelf and 
you wish to brace it at a point 18” from the wall and 
from 24” below the shelf. Find the measurement on 
the table marked 18/24. You will find the number 30 
next to it. This is the proper length of the brace. 

The octagon scale helps you identify critical mea- 
surements for laying out octagons. Suppose you wanted 
an octagon tabletop 28” across. See Figure 20-12. To 
produce this tabletop proceed as follows: 

1. Cut a piece 28” square. 
2. Draw centerlines AB and CD. 


Diagonal 
distance 


Figure 20-11. The brace measure table shows brace lengths. 


Note: Square and aS ooo 
drawing are not 


the same scale 


Figure 20-12. The octagon scale, found on some framing 
Squares, is a row of numbered dots for laying out 
octagons. 
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3. Set a compass or divider for 28 dots along the 
octagon scale. 

4. Mark the distance on each side of the center- 
lines along the four edges of the board. 

5. Connect the newly marked locations to form 
the eight sides. 


Try square 

Try squares have a steel blade and a steel or 
wood handle. Some have a 45° angle cut into the 
handle. Use them for making layouts or checking 
squareness. See Figure 20-13. 


Combination square 

The combination square is generally more 
versatile than the try square. It consists of a grooved 
blade that slides through the handle. It may also 


Checking Squareness 


Marking 


Figure 20-13. Try squares are for both marking and 
checking squareness. (The L. S. Starrett Co.) 
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have protractor and center heads. See Figure 20-14. 
You can use a combination square for a number of 
purposes: 

Measure distances and depths. 

Layout 90° angles, 45° diagonal, and parallel 

lines. 

Locate centers. 

Parallel lines can be laid out easily. Adjust the 
blade to the intended distance. Place a marking 
device such as a pencil, scratch awl (from the 
handle on some squares), or knife point against the 
end of the blade. While holding the marking device 
against the blade, slide the square down the mate- 
rial. See Figure 20-15A. 


_~ Seriber 
x 


Protractor 
_~ Level head 

* Gente 

ĝ _~ Handle 


x 


head 


NF 
Bilago 


Figure 20-14. Parts of a combination square. (The L.S. 
Starrett Co.) 


A 


Many combination squares have a center head. 
Hold the center head against any circular or curved 
surface. The blade’s edge will point directly 
through the center of a circle. See Figure 20-15B. 

The protractor head adjusts for any angle. 
You may wish to remove the handle and center 
head when using the protractor head. See 
Figure 20-15C. 


Marking gauge 


The marking gauge is designed to make parallel 
lines. It has an adjustable head and a steel pin. See 
Figure 20-16A. It will mark parallel lines on wood, 
plastic, and metal. To use the gauge: 

1. Adjust the head to the appropriate width from 
the edge of the board to the line using the scale 
printed on the beam. See Figure 20-16B. 

2. Place the gauge flat on the material. The steel 
point should point sideways, without touching 
the wood. 

3. Roll the gauge toward you until the awl pin 
touches the material. 

4. Push the gauge away from you. Keep the head 
against the edge of the work. The point should 
make a visible score line. See Figure 20-16C. 
Also use a marking gauge to transfer dimen- 

sions. Set the marking gauge to the size of part you 
wish to copy. Then mark the new workpiece. This is 
helpful when duplicating parts. 


Figure 20-16. A—Components of a marking gauge. (Stanley Tools) B—Setting the marking gauge. C—Marking a par- 


allel line. 


Layout Tools 


Layout tools transfer distances, angles, and 
contours. Most lack scales for measuring distances 
and angles. They are set with a measuring tool. The 
following descriptions cover common layout tools. 


Sliding T-bevel 

The sliding T-bevel will lay out and transfer 
angles. See Figure 20-17. Set the angle of the T-bevel 
blade with a protractor. Loosen the locking device 
on the handle to move the blade. After you set the 
proper angle, tighten the locking device. 

Besides layout, T-bevels can set the angles for 
table saw blades, jointer fences, and drill press 
tables. If you are setting 90° angles, use a try square. 
T-bevels are not as accurate as a square. 


Angle divider 


An angle divider looks like a T-bevel with two 
blades. See Figure 20-18A. The blades move apart 
from 0° to 90°. If the blades are adjusted to an angle 
or a corner, the body bisects the angle. This angle 
helps when cutting miter joints. See Figure 20-18B. 

Angle dividers have numbers on the body and 
an index mark on the adjusting nut. The numbers 
on the side of the nut are 30°, 45°, and 60°. Aligning 
the index mark along these numbers accurately sets 
the blades to that angle. The numbers on the other 
side of the nut are 4, 5, 6, 8, 10, and 0. These indicate 
settings for polygons. Aligning the index nut at 6 
will set the angle of the blades for a hexagon (a six 
sided polygon). The angle between the blades will 
be 120°. The body will bisect the angle at 60°. When 
the index mark is set at 0, the blades form a straight 
line with the body. 

For example, to lay out an octagon picture 
frame, proceed as follows: 
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. Set the index mark even with the 8. 

2. Hold the body of the angle divider against the 
edge of the frame material. 

3. Mark the mitering angle and saw the work- 

piece on that line. See Figure 20-18C. 


Calipers 


Calipers are used to transfer dimensions. The 
three types of calipers are outside, inside, and 
hermaphrodite. See Figure 20-19. Some are assem- 
bled with a firm (friction) joint. Others have a bow 
spring with an adjusting screw and nut. Firm joint 
calipers are quicker to adjust, yet bow spring 
calipers maintain greater accuracy during use. 

Calipers are used most often when wood 
turning. When the lathe is stopped, you can check or 
transfer thicknesses and distances. 


Outside caliper 


An outside caliper checks outside diameters on 
turnings. See Figure 20-20. First, set the caliper with 
a rule. Then turn the material until the caliper slips 
over it. When making duplicate parts, set the caliper 
by the workpiece being copied. 


Figure 20-17. The T-bevel has a body, blade, and locking 
device. A—Set it with a protractor. B—Marking the 
wood with a T-bevel. 


ya 


Figure 20-18. Angle dividers are helpful when setting 
angles for cutting miter joints. (General Hardware) 
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inside caliper 


An inside caliper checks inside diameters. 
Preset the caliper with a scale. Then turn the work 
until the diameter is reached. See Figure 20-21. 


Hermaphrodite caliper 


The hermaphrodite caliper is a firm joint tool 
that has one leg like a caliper and the other has a 
needle-like point. The hermaphrodite caliper is 
used for the following: 

* Locate outside and inside centers by scribing 

three or four arcs. See Figure 20-22A. 

X Mark a parallel line on flat or round stock. 

See Figure 20-22B. 
% Copy a contour, which is often called coping. 
See Figure 20-22C. 

The tools described thus far measure and mark 

distances, lines, and angles. You will also lay out 


A B 


circles, arcs, and curves. Tools for these purposes 
are compasses, dividers, irregular curves, and 
template formers. 


Compass and divider 


Compasses and dividers are similar layout tools. 
Both have two legs. However, a compass has a 
pencil point on one leg instead of a steel point. See 
Figure 20-23. Use compasses and dividers to: 

Step off distances. 

Bisect lines, angles, and arcs. 

Construct lines and arcs tangent to each other. 
Scribe circles, ellipses, and arcs. 

Lay out polygons. 

Cope a contour, such as for fitting molding. 

Using tools associated with bisecting lines, 
angles, and arcs; constructing lines and arcs tangent 
to each other; and laying out polygons were covered 


a a a ae ae 


Figure 20-19. Calipers for transferring outside and inside measurements and parallel lines. A—Firm joint outside 
calipers. B—Bow spring outside calipers. C—Firm joint inside calipers. D—Bow spring inside calipers. 


E—Hermaphrodite calipers. (The L.S. Starrett Co.) 


Figure 20-20. Set and use the outside caliper to check diameter measurements. (The L. S. Starrett Co.) 


Figure 20-22. Locate centers and mark parallel lines with 
` hermaphrodite caliper. 
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Compass 


Dividers 


Figure 20-23. Compasses have a pencil and steel point. 
Dividers have two steel points. (The L.S. Starrett Co.) 


in Chapter 9. Compasses and dividers discussed there 
were layout tools for working drawings. Tools for 
material layout are much more sturdy. 

Marking with a compass requires some hand 
coordination. Place one hand on or near the top (joint) 
of the compass or divider. See Figure 20-24A. The 
other hand sets the pivot location of the steel point. 

Use compasses and dividers as you would 
when drafting. Adjust the compass or divider to the 
proper measurement when transferring distances. 
See Figure 20-24B. Then, mark the material. You can 
also duplicate parts by setting the dividers the size 
of the original part. Then mark the new material. 
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Trammel points 


Trammel points are used for making large circles 
and arcs. Two steel points are clamped on a rectan- 
gular piece of lumber. See Figure 20-25A. Some have 
one point that holds a pencil. This allows either a 
pencil mark or a scratch for marking the wood. 

The size of the circle is limited only by the 
length of lumber you choose. 

To lay out a circle with trammel points, proceed 
as follows: 

1. Adjust the trammel points to the desired radius 
with a rule. 


B 


Figure 20-24. A—Place and swing the compass on the 
center point of the circle or arc. B—The divider can be 
used for stepping off measurements. 


2. Hold one steel point of the trammel at the 
center of the circle. 

3. Swing the other trammel point in an arc to mark 
the circle on the material. See Figure 20-24B. 


Template former 

The template former is used to copy irregular 
shapes. See Figure 20-26. Press it against a curved 
surface. This causes the individual pieces of wire to 


Figure 20-25. A—Clamp trammel points to a piece of 
lumber. (The Fine Tool Shops) B—They are used to lay out 
circles larger than are possible with a compass. 


Figure 20-26. The template former conforms to the shape 
of the piece to be copied. (The Fine Tool Shops) 


slide. Once shaped, the former’s contour can be trans- 
ferred to a pattern paper or the material to be cut. 


Layout Practices 


Layout must be done with accuracy. Although 
layout tools can be used many ways, select the tool 
that is best suited to your work. 


Marking points 


When marking a distance, the best pencil mark 
to make is an arrow or “V”. See Figure 20-27. The 
point of the arrow shows the proper location. A 
pencil dot may be lost among the scratches or blem- 
ishes in the wood. A short line does not tell which 
end of the line is the proper measurement. When 
making the mark, do not press hard. Remember, 
any pencil marks, dents, or scratches you make 
during layout must be removed later. Erase all 
pencil marks. 

Be sure that the rule you use is undamaged. The 
end should not have dents. If the corner is damaged, 
begin measuring from the 10” mark. For example, to 
lay out a distance of 3”, measure from the rule’s 10” 
mark to the 13” mark. Remember to account for 
starting away from the end of the rule. When using 
a tape, make it a habit to frequently inspect the hook 
to make sure it is undamaged. If the hook has been 
bent, you will read incorrect measurements. 


Lines 


Most lines are made using a rule or square. For 
lines that must be parallel to the edge, use a 
marking gauge, combination square, or hermaphro- 
dite caliper. 


Circles and arcs 


Compasses, dividers, and trammel points make 
accurate circles and arcs. To set them, place one leg on 
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Figure 20-27. Points are most accurately marked with a V. 
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the 1” or 10 mm mark of a rule. Adjust the other leg 
according to the desired measurement. Again, be sure 
to account for starting away from the end of the rule. 

Arcs are partial circles. The arc has a center 
point and radius. Set the layout tool for the radius 
of the arc. Then locate the point of the tool at the 
arc’s center and swing the desired arc. 


Polygons 


Common polygons are triangles, squares, 
rectangles, hexagons, and octagons. Polygon shapes 
are used for tabletops, mirror and picture frames, 
clock faces, legs, etc. 

Two common tools for laying out polygons are the 
framing square and protractor. Set angles on the 
framing square using two pieces of wood and the mea- 
surements on the tongue and body. See Figure 20-28. 

Certain polygons are often laid out with a 
compass. Two examples are hexagons (six sides) 
and octagons (eight sides). To draw a hexagon, 
proceed as follows: 

1. Draw a circle with the radius equal to one side 
of the hexagon. See Figure 20-29. 

2. Keep the same setting of the compass after 
drawing the circle. 

3. Start at any point on the circle and draw an arc 
that intersects the circle. 

4. Move the compass to where the arc intersected 
the circle and construct another arc. Keep doing 
so until you divide the circle into six parts. 

5. Connect the six intersections to complete the 
hexagon. 

To draw an octagon, proceed as follows: 

1. Draw a square the size of the octagon. See 
Figure 20-30. 

2. Draw diagonals across the corners of the square. 

3. Set the compass to the distance from a corner of 
the square to the intersection of the diagonals. 

4. Place the compass point on each corner of the 
square and construct arcs. 

5. Connect the points where the arcs intersect the 
edges of the square. 


Ellipses 


An ellipse (oval) can be laid out easily with a 
string. See Figure 20-31. Select a string that will not 
stretch, and proceed as follows: 

1. Cut out a rectangle the desired size of the 
ellipse. 

2. Make centerlines EF and GH. 

3. Make an arc using point B as the pivot and line 
BC as the radius. 

4, Measure the length of line AD. 
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Figure 20-28. A protractor or framing square and straightedge may be used for polygon layouts. 
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Figure 20-29. Hexagon layout made by striking arcs with 
a pair of dividers. 


5. Divide that distance by two. (AD/2) 

6. Measure this distance on each side of O to 
locate points I and J. 

. Put thumbtacks or small nails at points E, I, and J. 

. Tie a string tightly around the thumbtacks. 


oo N 


9. Remove the thumbtack at point E. 
10. Place a pencil inside the string loop and pull the 
loop tight. Move the pencil to create the ellipse. 
For accuracy, keep the string at the same point 
on the pencil while moving about the ellipse. 


Irregular shapes 

Some cabinet styles have irregularly shaped 
parts. For example, Early American furniture has 
many curves. Working drawings usually include 
patterns that show how to lay out the shape. 


Patterns 

Drawings may provide full, half, or detail patterns. 
See Figure 20-32. A half pattern shows detail on one 
side of a centerline. You mark around the pattern, then 
turn it over and mark again. A detail pattern may be 
necessary for more complex shaped parts. 

A square grid pattern is a way to transfer 
complex designs from working drawings to material. 
Make two square grid patterns. One pattern is traced 


over the working drawing and the other is a full size 
pattern. The size of grids should correspond to the 
scale of the working drawing. If the scale is 4” equals 
1”, use a 1⁄4” grid sheet. The full size transfer pattern 
will be 1” squares. 


- Figure 20-30. Laying out an octagon with a divider or 
compass. 


- Figure 20-31. An ellipse for an oval tabletop can easily be 
~ laid out within a rectangle. 
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Make the grid on tracing paper put over your 
working drawings. Then, trace the shape from the 
working drawing. See Figure 20-33A. 

Cut a sheet of heavy wrapping paper for the full 
size pattern. Lay out the proper size squares on the 
paper. Place a dot on the pattern grid where the 
design crosses it. See Figure 20-33B. Connect the dots 
to complete the full size pattern. Cut out the pattern 
with scissors. Then lay the pattern on the wood and 
trace around it. 


Templates 


A template is a permanent full size pattern. It 
may be made of cardboard, hardboard, or thin sheet 
metal. Make a pattern when you intend to use the 
shape several times. 

A template is also valuable for guiding a tool. 
For example, you may lay a template over material 
to guide a router bit. 


Template former 


When duplicating irregular curves, use a 
template former. See Figure 20-26. It is much 
simpler than measuring the original part and 
making a pattern. 


Layout rod 


A layout rod is a record of often used distances. 
Plan to make one for standard cabinets you 
produce. It eliminates repeated measuring with a 
rule. The rod also helps with machine setups. 

The rod is marked with important dimensions 
of the cabinet. See Figure 20-34. These may be the 
location of shelves, doors, and joints. Measurements 
are marked full size. Therefore, make the rod 


Chest Legs 


Figure 20-32. Full, half, and detail patterns are valuable layout devices. 
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Figure 20-33. Transfer lines in individual squares from the square grid pattern to the layout. 
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Figure 20-34. Layout rods become permanent references for a particular cabinet. 
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slightly longer than the greatest dimension of the 
cabinet. The rod is used for height, width, an 
depth measurements. 

A rod is made of 1 x 1 or 1 x 2 lumber. It is 
surfaced on all four sides. One side may contain 
width measurements. A second side may contain 
height measurements. Other sides are used for 
depth and other needed distances. 


Story pole 


Similar to a layout rod, the story pole is used to 
mark locations of all items to be found in a room. It is 
usually made of 1 x 3 lumber and is as long as possible 
(up to the room width). A second pole is made equal 
to the height of the room, or the top of the highest 
cabinet. Besides marking cabinets on the layout rod, 
mark all other items in the room. Examples are: elec- 
trical outlets, switches, doors, windows, HVAC vents 
and radiators, plumbing, and light fixtures. 


Measuring and Layout Tool 
Maintenance 


Measuring and layout tools need very little 
maintenance. There are few moving parts. 
However, care is needed during handling and 
storage of the tool. 

Some measuring tools, such as framing and try 
squares have scales stamped on them. They may 
become difficult to read. If so, wipe across them with 
a cloth pad containing white paint. Then remove the 
excess from the surface of the tool with steel wool. 
The measurements should be readable again. 

Many tools are plated or painted to prevent rust. 
If rust does occur, possibly on the blade of a try 
Square, remove it with steel wool. Then rub the 
blade with paste wax. Oil should not be applied to 
woodworking tools. It will stain your wood. 

Moving joints should be rubbed with paste wax 
for lubrication. However, be careful when lubri- 
cating firm joint tools, such as calipers. This might 
cause the joint to move too freely. 

Knives and awls need sharpening. Follow instruc- 
tions for maintaining hand tools in Chapter 22. The 
points on dividers, compasses, trammel points, and 
marking gauges may need sharpening occasionally. 


Think Safety—Act Safely 


When measuring and laying out workpieces: 
æ Hold sharp points of tools away from you 
when carrying them. 


` 
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Æ Cover sharp tool points if you must have 
them in your pocket. 


Summary 


The size of cabinet components are only as accu- 
rate as your layout. Three types of tools are used 
when laying out material: marking tools, measuring 
tools, and layout tools. 

Marking tools include pencils, awls, and knives. 
They indicate measurements and location points on 
your material. Measuring tools include rules, gauges, 
and squares. Many of these are also used as layout 
tools. Layout tools transfer distances, angles, and 
contours. Those without measurements on them 
must be preset with a measuring tool. Layout tools 
include T-bevels, angle dividers, calipers, compasses, 
dividers, trammel points, and template formers. 

When laying out material, you construct lines, 
polygons, circles, and curves. Patterns may be made 
to trace your design onto the material. Square grid 
patterns transfer complex shapes from working 
drawings to stock. For often-built cabinets, a layout 
rod may be used. It is marked with all the critical 
measurements of the cabinet. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Proper measuring and layout result in cabinets 
that are 
a. flawless 
b. horizontal 
c. plumb 
d. square 

2. Usually cabinetmakers mark measurement 
with a(n) : 

3. Three types of marking tools are ; 
and 

4. What rule would you select when laying out a 
tall curio cabinet? 


J 


5. Two measuring systems are and > 
6. Depth of a hole may be measured with a(n) 
or ; 


7. A caliper rule measures 
a. circumference 
b. inside and outside distances 
c. irregular curves 
d. measurements over 1’ 
8. Describe two differences between a framing 
square and a bench square. 
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Brace lengths can be found on the framing 
square 

The type of square you should use to check 
small pieces is the square. 

a. bench 

b. combination 

c. framing 

d. try 

Name three components attached to a combination 
square blade. 


1S) 
. Circles can be laid out with what tools? 
15: 


16. 


. You set the angle of a sliding T-bevel with a(n) 


Describe three types of calipers and their use. 


The most accurate mark is the 

a. arrow 

b. dot 

c. line 

d. None of the above. 

When copying an irregular shape, use a(n) i 


Sawing with Stationary 


Power Machines 


Objectives 


After studying this chapter, you will be able to: 

Æ Select stationary power saws for cutting straight 
or curved kerfs or cuts. 

% Discuss the proper operation of stationary 
power saws. 

* Choose the most appropriate saw blade for a 
given operation. 

% Maintain stationary power equipment. 


important Terms 

antikickback pawls rear tension scroll saw 
band saw resawing 

beveling ripping 

carbide-tipped blade scroll saw 

crosscutting — sleeve design scroll saw 
handedness table saw 

miter cut tilting arbor table saw 


radial arm saw 


Sawing with stationary power machines is the 
most fundamental processing operation in cabinet- 
‘making. Cabinetmakers use table saws, radial arm 
saws, band saws, panel saws, and scroll saws to cut 
lumber and composite materials. Although sawing 
is also an integral part of other cabinetmaking oper- 
ations, such as joint making, this chapter focuses on 
the problems of sawing to size and shape. 

Stationary sawing equipment is designed for 
either straight-line or curved-line cuts. However, 
saws for cutting curves will do both with a straight- 
edge or fence. Selecting the proper saw involves 
several decisions: 

Æ Select the safest saw for the cut you want 

to make. 

æ Choose an appropriate saw for the cut. 

3 Make sure the saw is available. 

Ææ Have prior instruction and experience with 

the machine. 

% If more than one saw is appropriate, choose 

the one you prefer. 


Once you have chosen the machine, consider 
the following suggestions for safe and efficient 
operation of the saw: 

% Turn the switch off, and disconnect the power. 
Then, perform major set-up steps, such as 
changing blades and setting the fence. 

% Be sure the saw blade is clean and sharp. 

Æ Measure accurately. “Measure twice, cut 
once.” Remember to check the hook on the 
end of your tape measure often, especially 
after it has been dropped. 

Æ Have adjusted point-of-operation guards 
in place. 

* Support material before and after the cut. 

æ Feed material into the saw properly. 


Handedness 

Problems with machine operations can be 
caused by handedness. This refers to whether the 
user is left- or right-handed. In this book, right- 
handed setups and operations are illustrated. The 
left-handed person may follow them as shown, or 
reverse the setups. However, some sawing opera- 
tions should be set up one way. One example is 
beveling with the table saw, which is described later 
in the chapter. 


Sawing Straight Lines 


Sawing straight lines is a standard operation for 
reducing stock to workpiece dimensions. Sawing 
stock square—all corners are 90°—is essential to 
producing high quality products. Blade selection is 
also important. You may be sawing lumber or 
composite materials, such as plywood or MDF 
panels. The proper blade often depends upon 
whether the material has grain or not. 

The most accurate straight-line sawing is done 
on equipment having a circular saw blade. The 
diameter of the blade helps keep the cut straight. 
Stationary power saws which use a circular blade 
include: the tilting arbor table saw, tilting table saw, 
and radial arm saw. Other stationary machines, 
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such as panel saws, use circular blades, but are not 
discussed here. The maximum recommended blade 
diameter that can be installed determines machine 
size. Blades vary from 8” to 16” (203 mm to 406 mm), 
with 10” (254 mm) being most common. 

Material is guided past the blade on tilting arbor 
saws or tilting table saws. You must support the mate- 
rial before and after the cut. The saw table may be 
large enough to do so. However, for long lumber or 
full sheets of manufactured panels, obtain additional 
supports, such as table extensions, rollers, sliding 
tables, or another person. The radial arm saw has an 
advantage over table saws for supporting lumber. The 
lumber is laid stationary on the table and the saw 
blade is pulled through the material. This makes 
cutting long lumber into shorter lengths very easy. 

Material may be too long or heavy to control on 
some stationary saws. You could cut it to rough size 
first with a portable circular saw. Full-size sheets of 
plywood, particleboard, or other composite mate- 
rials are best cut on either a horizontal or vertical 
panel saw. Table saws with accessories that extend 
the capacity of the table may also be used. Some of 
these accessories are discussed in Chapter 28. 


Tilting Arbor Table Saw 


A tilting arbor table saw, may have either a left 
tilting arbor or a right tilting arbor, depending on 
manufacturer and model. Some manufacturers 
make both. See Figure 21-1. The tilting arbor table 
saw is also known as a table saw, circular saw, and 
variety saw. It has the following major components: 

# Horizontal table on a machine frame. 

% Circular blade that extends up through a 

table insert. 

* Tilting arbor that adjusts the blade angle 

from 0° to 45°. 

# Motor. 

There are several features on a table saw. The 
blade-raising device changes the blade height. It 
usually is a handwheel. A tilting device changes the 
blade angle. It usually is a handwheel also. A tilt 
scale displays approximate blade angle. Most blade 
control handwheels have a locking device to 
prevent them from moving, once set. 

A switch is within easy reach under the table. 
On newer machines, the ON switch is recessed into 
the switch plate. This prevents the machine from 
being turned on if you bump the switch plate. The 
OFF switch sets above the switch plate and may be 
larger for ease of operation. Key-type switches can 
keep inexperienced operators from running the 
machine, if the key is removed and access to the key 
is controlled. 


The saw manufacturer may offer many acces- 
sories with the basic machine. Other manufacturers, 
called after-market providers, offer additional 
accessories that may provide for greater capacity, 
improved accuracy, and easier handling. Additional 
benefits of these accessories are improved safety 
and increased quality of the workpiece. 


Guiding material 


When using a table saw, the material should be 
guided past the blade. A rip fence, miter gauge, sliding 
table, and jig are accessories used to guide the material. 


Rip fence 


A rip fence guides material parallel to the blade. 
It is typically in place when ripping stock to width. 
The fence, on a guide bar or tubes, is locked in place 
by a fence clamp. A scale may be printed on or 
etched into the guide bar to help you set the fence. 
See Figure 21-2. Make minor adjustments for the 
blade-to-fence distance before clamping the fence. 


Miter gauge 

A miter gauge controls cutting narrow work- 
pieces at angles other than parallel to the blade. It is 
usually adjustable through a 120° swing. A 0° or 90° 
setting, depending on manufacturer, positions the 
gauge perpendicular to the blade for squaring 
material to length. The miter gauge slides in table 
slots that may be found on each side of the blade. 
On some machines, these are T-slots. The miter 
gauge slide has a matching T shape. It can be 
inserted only at the edge of the table. The T-slot 
design is better than a rectangular one. The miter 
gauge cannot tip or be raised out of the slot. 


Sliding table 


To improve accuracy when cutting wider work- 
pieces, select a saw with a sliding table or a sliding 
table accessory. A sliding table provides easier 
handling of large panels. 


Jig 

If either the fence or miter gauge will not perform 
the operation safely and accurately you may buy or 
build a jig. User-made jigs must be sturdy and hold 
the workpiece firmly. Make the jig of lumber, 
plywood, or fiberboard. It might clamp to the rip 
fence or miter gauge. You could also attach wood 
strips to the jig bottom so it slides in both table slots. 
Commercially available accessories include tenoning 
jigs and sliding table attachments. Refer to Chapter 28. 
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Figure 21-1. The table saw has a number of features and adjustments. A—Left tilting arbor. B—Right tilting arbor. (Jet 
Equipment and Tools, Inc.) 
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Blade guards 


A blade guard is essential because it helps to 
keep your hands away from the blade and helps 
control sawdust. It may mount on the saw trunnion 
or attach to the table edge. 

A trunnion-mounted guard is bolted to the saw 
trunnion. See Figure 21-3. This is the main machine 
part that supports the motor and blade. When you 
change the blade angle, the guard will also tilt. The 
assembly consists of the blade guard, splitter, and 
pawls. The guard rests over the blade and is hinged 
to the splitter. The splitter keeps the saw kerf open as 
the cut is made. Without a splitter, lumber that warps 
during the cut could squeeze against the blade and 
bind the saw. The lumber might be thrown back 
toward you. With a splitter-type guard, you must 
saw completely through the material. 


Figure 21-2. A rip scale may be printed on the table saw’s 
guidebar. (Delta International Machinery Corp.) 


Figure 21-3. This blade guard is mounted to the saw trun- 
nion under the table. (Delta International Machinery Corp.) 


If material binds, antikickback pawls, attached 
to the splitter should prevent the material from 
being thrown. The pawls ride on top of the material 
after it passes the blade. Then, if the material binds 
on the blade, the pawls dig in to stop it. 

If it becomes difficult to feed the material, press 
it against the table with a push stick or by hand. 
With the other hand, reach down and turn off the 
power. Remove the material after the saw stops. 

A table-mounted guard attaches to the edge of 
the saw table. See Figure 21-4. Each side of the 
guard may move separately. This type of guard has 
no splitter. Some table-mounted guards have a 
spring-loaded, antikickback pawl with teeth-like 
sharp points. A knob on the top of the guard adjusts 
the pawl downward to prevent kickback. Adjust a 
table-mounted guard independently of the blade. 


Installing saw blades 


Circular saw blades are categorized by tooth 
design, kerf width, arbor hole size, and other 
features. The blade may also be labeled according to 
the grain direction or material it cuts. For example, 
a rip blade saws along the grain. A crosscut blade 
saws across the grain. Combination blades do both. 
A more detailed discussion of blade design and 
selection is given later in the chapter. Install saw 
blades as follows: 

1. Turn the switch off, then disconnect the elec- 
trical power from the machine. 

2. Remove the table insert (and blade guard, if 
necessary). 

3. Raise the blade so the nut on the arbor can be 
reached easily. 


a \| 


Figure 21-4. Blade guards may be mounted to the table 
edge. (Delta International Machinery Corp.) 


4. Place a wrench on the nut and wedge a piece of 
softwood lumber against the teeth. Some saws 
are provided with arbor locking mechanisms, 
while others have flats or hex shapes on the 
arbor shaft that will receive an open end wrench. 

5. Pull the wrench toward the front of the saw to 

loosen the nut. See Figure 21-5. 

. Remove the nut, collar, and blade. 

7. Remove pitch, gum, or rust from the arbor, 
flange, collar, and nut with mineral spirits and 
fine steel wool. 

8. Install the replacement blade with teeth 
pointing toward the front of the table (in the 
direction of blade rotation). 

9. Install the collar and thread the nut on finger- 
tight. 

10. Tighten the nut. While standing behind the 
machine, push the wrench toward the back of 
the saw table. Use the arbor lock, an open end 
wrench, or wedge a piece of softwood lumber 
in the teeth to keep the blade stationary. 
Inadequate torque when tightening the nut 
may result in excessive noise from the blade 
when the saw is running. 

11. Replace the table insert and guard. 


On 


Setting up a table saw 


Saw setup includes deciding whether to use a 
rip fence or miter gauge, setting blade height, and 
squaring the blade. 

The following guidelines should help you make 
decisions when to use a rip fence or miter gauge. 

As shown in Figure 21-6, use the rip fence when: 

æ The saw cut will be longer than the distance 

from the blade to the fence. 


- Figure 21-5. To remove the arbor nut, pull the wrench 
from in front of the machine. (Chuck Davis Cabinets) 
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% The workpiece will pass between the fence 
and the blade. Hold and feed stock with 
push sticks when the blade-to-fence distance 
is less than 4” (100 mm). 

As shown in Figure 21-7, use the miter gauge when: 

% The saw cut is shorter than the length of the 
material. 

% The saw cut will be shorter than the distance 
from the blade to the front edge of the table. 

Use the rip fence and miter gauge only when: 

% The blade height is less than the material 
thickness. The material is not cut off. This 
might occur when making certain joints. See 
Figure 21-8. Refer to Chapter 29.) 

Æ The rip fence supports a stop block for 
sawing duplicate parts of equal length. The 
stop block provides clearance between the 
workpiece and the fence. 


Workpiece 


NN 


distance 


Figure 21-6. A rip fence is used when the blade-to-fence 
distance is less than the cut length. 


Table edge-to- 
blade distance 


Figure 21-7. Use a miter gauge when the material width 
is less than the distance from the blade to the table edge. 
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To set blade height, proceed as follows: 


l. Turn the switch off, then disconnect power to 
the saw. 

2. Loosen the blade-raising handwheel’s lock 
knob. 


ee) 


Rotate the blade by hand so a tooth is pointing 

vertically. 

4. Hold a ruler near the blade and adjust the 
height. You could also use a blade height 
gauge. See Figure 21-9. 

5. Tighten the lock knob. 


Figure 21-8. Both the rip fence and sliding table (miter 
gauge) are used for cuts not completely through the 
material. A dado cut is shown. The guard must be 
removed to allow this operation. (Chuck Davis Cabinets) 
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Figure 21-9. Blade height is set easily with this gauge. 


(The Fine Tool Shops) 
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ing the blade 


For cuts other than bevels, the blade must be at 
90° to the table. Check the blade angle between saw 
setups and after blade changes. Place a square on 
the table and against the blade. See Figure 21-10. 
The square should rest between two blade teeth. 
Loosen the arbor tilt lock and adjust the angle until 
the square rests flush against the blade body. 
Tighten the arbor tilt lock. 


Operating the table saw 


The table saw performs many different opera- 
tions. Those discussed here are ripping, crosscut- 
ting, beveling, mitering, and resawing. Other 
operations include compound mitering, shaping, 
tapering, and joint making. These applications are 
found in other chapters. 
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Ripping is cutting lumber along the grain. See 
Figure 21-11. Install a carbide-tipped or standard 
rip blade. Set the blade height at least 1⁄4” (6 mm) 
above the material thickness. At least two teeth 
should always be in contact with the wood. Unlock 
and move the rip fence to the desired width. 
Measure from the fence to a tooth set toward the 
fence. It is better to measure twice and saw once 
than to measure once wrong and need to saw twice. 
Finally, make sure the blade guard’s antikickback 
pawls contact the workpiece. 

Stock to be ripped must have one face and one 
edge surfaced. The face rests on the table and the edge 
rides along the rip fence. Turn on the saw and feed the 


Figure 21-10. Checking to ensure the blade is at 90° to the 
table. Avoid placing the square on a tooth or its brazing. 
(Chuck Davis Cabinets) 


wood past the blade. Hold it firmly on the table and 
against the fence. Have another person support long 
lengths of material. Stand to one side of the cutting 
line. Keep your hands at least 4” (100 mm) from the 
blade by using a push stick. 

Remember that lumber may tend to warp while 
being ripped. This is because you are relieving 
internal stresses. The splitter should prevent sawn 
lumber from pinching the blade. However, main- 
tain a firm hold and be prepared for kickback 
should feeding the material become difficult. Stand 
to either the left or right side of the material’s 
possible path if it suddenly becomes a projectile. 


Ripping plywood 


Plywood, a stable manufactured product, is 
ripped along the face grain like lumber, Figure 21-12. 
Install and use a carbide-tipped or standard rip blade 
or a panel blade. Set the blade height 1⁄4” (6 mm) 
above the panel thickness. Adjust the rip fence and 
saw plywood as if you were ripping lumber. 


DOT | TN 
N 1" squares 
3/8 


Push stick 


Figure 21-11. Top—For ripping narrow widths, use push 
sticks to hold and feed the material. The guard was 
removed to show the operation. Bottom-—Dimensions 
for a typical push stick. 
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Crosscutting is sawing through lumber and 
plywood across the face grain. See Figure 21-13. 
Install a carbide-tipped or standard crosscut blade. 
Set blade height so the entire carbide tip is 
1⁄4” (6 mm) above the workpiece. 

Typically, you guide the material with a miter 
gauge positioned in the left table slot. This is the 
normal cutting position of a right-handed person. 
Mark the cut to be made. Hold the workpiece firmly 


Figure 21-12. Ripping plywood. Guards are removed to 
show the operation. (Delta International Machinery Corp.) 


Figure 21-13. Crosscutting with the miter gauge. The 
guard was removed to show the operation. 
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against the gauge with the left hand while feeding 
with the right hand. With the saw off, align your 
cutting line with the blade. Make sure the width of 
the blade is on the waste side of the cutting line. Pull 
the workpiece back so it does not touch the blade. 
Start the saw and feed the stock to make the cut. 

The face of most miter gauges is about 6” (150 mm) 
wide and 2” or 3” (50 mm to 75 mm) from the blade. 
Many times, this is not close enough to the blade to 
support short parts. Fasten an auxiliary wood face to 
the miter gauge that extends to the blade. Bond abra- 
sive paper to the wood face to help grip your work. 
Short workpieces can then be easily crosscut. 

It is sometimes difficult to use a miter gauge for 
crosscutting to length. Suppose the workpiece 
width is larger than the distance from the blade to 
the table edge. If so, use a radial arm saw, portable 
circular saw, or panel saw. 


Crosscutting duplicate parts to length 
J 


There are two methods to cut a number of work- 
pieces to equal lengths. These methods are stop rod 
or stop block. 


Cran mene 
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A stop rod is attached to the miter gauge, 
Figure 21-14A. To adjust the stop rod, mark the 
desired length on your first part to be cut. Align the 
mark with the saw blade, then butt the workpiece to 
the rod. Make a test cut and adjust the rod position 
if necessary. Sliding table accessories may be 
equipped with an easily read scale for positioning a 
stop. See Figure 21-14B. This eliminates measure- 
ment errors and provides easy repeatability in later 
operations. See Figure 21-15. 


Ston block 


A stop block may be clamped to or placed 
against the fence. See Figure 21-16A. A miter gauge 
and fence should not be used together for cutting 
parts to length. The cut off portion of the workpiece 
would bind between the blade and fence and could 
possibly be thrown. A stop block provides clear- 
ance. A stop block of 1” (25 mm) provides both 
adequate clearance and ease of setting the cutting 
length using the rip scale. The cutting length is the 
distance read on the rip scale less the thickness of 
the stop block. Alternatively, the cutting length is 
the distance from the block to a tooth on the blade 
set toward the fence. Measure and set the cutting 
length with the stop placed tightly against the fence 
beside the blade. See Figure 21-16B. Then, re-clamp 
the stop several inches in front of the blade. Guide 
your work with a miter gauge. 


Figure 21-14. Cutting duplicate parts to length. A—Use a 
stop rod for cutting small parts to length. B—An acces- 
sory sliding table has a 72” (1.83 m) scale and stop for 
cutting parts to length. Guards are removed to show 
procedure. (Chuck Davis Cabinets) 


Sawing nongrain manufactured products 
More applications are being found for MDF, 
particleboard, fiberboard, and similar materials. 
The cores of these composites lack grain pattern. 
The adhesives that bond the panels will dull stan- 
dard blades. Use carbide tipped blades in this case. 
Depending on the smoothness of cut required, 
extra care may be necessary. MDF that is to be painted 
with a high-gloss opaque polyurethane requires a 
smooth finish. Select a blade with teeth having an 
alternate top bevel grind. Refer to Figure 21-54C. 
Panels with wood veneer will require the same 
rip and crosscut considerations as lumber. Set the 
blade height so that the entire carbide tip is at least 


Figure 21-15. Use an adjustable stop attached to a sliding 
table for cutting duplicate panel parts to length. Guards 
are removed to show procedure. (Chuck Davis Cabinets) 


V4” (6 mm) above the material thickness. Make a test 
cut to determine chipping on the bottom of the 
workpiece. Adjust the blade height up or down to 
determine the height at which the chipping is 
minimal. Use the rip fence or miter gauge as for 
sawing lumber. 


Beveling 

Beveling is sawing with the blade tilted. This 
typically is done as a joint making or shaping opera- 
tion. On most table saws, the blade tilts up to 45° in 
one direction only. Some manufacturers build two 
similar models of the same saw, one tilts to the left 
and the other tilts to the right. For saws equipped 
with an accurate tilt scale, set the angle with the scale. 
Otherwise, the blade angle can be set with a T-bevel 
(see Figure 21-17), protractor, or triangle. Plan 
beveling operations so the blade tilts away from the 
fence or miter gauge. Cleaner cuts may result in 
some materials as the blade’s teeth will enter at what 
will be the outside corner, leaving any chipping or 
tear out for the inside corner. You want the waste to 
remain on the table below the blade. If the table tilts 
toward the miter gauge or fence, the excess falls onto 
the moving blade and could kick back. 

With a bevel cut edge, the workpiece dimen- 
sions differ on the top and bottom faces. Usually, 
the longer of the two faces is dimensioned on the 
drawing. It is difficult to set the rip fence or position 
the workpiece accurately against the miter gauge for 
a bevel. You should estimate the dimension, make a 
test cut, and then make the final cut. 
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Figure 21-16. A—Stop block next to the rip fence deter- 
mines the length of parts cut to duplicate lengths. 
B—Ad4d the desired length of the parts to the thickness of 
the stop block and set the rip fence scale to the total. 
Guards are removed to show these procedures. (Chuck 
Davis Cabinets) 


For rip beveling, estimate the distance from the 
blade to the fence. See Figure 21-18A. Start a saw kerf 
2” (51 mm) into a test piece that has been surfaced 
and squared. Measure the width and make adjust- 
ments so the workpiece will be the desired width. 
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Figure 21-17. First set the T-bevel angle with a protractor 
and then set blade tilt. (Chuck Davis Cabinets) 


For crosscut beveling, it is best to make test 
kerfs on the waste side of your cutting line. See 
Figure 21-18B. Reposition your work against the 
miter gauge after each kerf until the cutting line 
aligns with the blade. 


Aitaor 


Make miter cuts with the miter gauge. See 
Figure 21-19. Set the blade square to the table. 
Adjust the gauge to the required angle. For sawing 
lumber at angles up to 45°, install a crosscut blade. 
Above 45°, a rip blade may be more effective. 

Your workpiece may tend to “creep” along the 
face of the gauge when sawing. To prevent this, 
fasten an abrasive covered auxiliary wood face to 
the gauge. 


Resawing creates two or more thin pieces from 
thicker lumber on edge. This helps conserve wood. 
For example, you can get two %” (6 mm) thick 
boards from %4” (19 mm) lumber. One or two passes 
are required to resaw with the table saw. If the stock 
width is less than the maximum blade height, 
resawing can be done with one pass. See Figure 21-20. 
If the stock width is greater than the maximum blade 
height, two passes are required. Cut just over half- 
way through on the first pass. See Figure 21-21A. 
Turn the material over with the same face against the 
fence. Separate the two pieces with a second pass. Use 
the planer to bring the workpieces to final dimension. 


Figure 21-18. When beveling, feed stock so the excess 
falls off below the blade. Guards have been removed to 
show the operation. A—Ripping. B—Crosscutting. 


Figure 21-19. Sawing a miter. The guard has been 
removed to show the operation. (Chuck Davis Cabinets) 


Figure 21-20. A one-pass resawing operation. Use push 
sticks to feed the material as your hand nears the blade. 
Guards are removed to show procedure. (Chuck Davis 
Cabinets) 


A blade guard cannot be used during the first 
pass of a two-pass resawing operation. A trunnion 
guard will not allow the lumber to feed past the 
splitter. A table-mount guard would also interfere. 
You must be very cautious when no guard is 
installed. Keep your hands away from the area 
around the blade by using one or two push sticks. 
See Figure 21-21B. 

The two-pass resawing procedure is as follows: 

1. Turn the switch off, then disconnect power to 
the saw. 

2. Remove the guard for two-pass cuts only. 

3. Adjust the blade to 1⁄4” (6 mm) higher than half 
the height of the stock. 

4. Lock the blade height and tilt adjustments. 

5. Position the fence so that the blade will sepa- 
rate pieces of equal thickness. 

6. If the material is more than 36” (914 mm) long, 
plan to have help or supports. 

7. Make the first pass. Use push sticks when the 
end of the material comes within 12” (300 mm) 
of the blade. 

8. Be cautious when the material clears the blade. 
Have a firm footing and stand to one side of 
the cutting line. Keep your eye on the blade 
as you withdraw your hands and push sticks. 

9. Turn the material over end-to-end and feed 
it through with the same face against 
the fence. 
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Figure 21-21. A two-pass resawing operation. A—Set the 
blade height just over half the material width. Keep the 
same surface against the fence for both passes. B—Use 
push sticks to feed the material as your hand nears the 
blade. (Chuck Davis Cabinets) 


Rinning thin ctrinc 


Thin strips of wood are often used for inlay 
work. Feed the material with push sticks when 
ripping 1” to 2” (25 to 51 mm) wide strips. A 
different sawing method is used when ripping 
strips less than 1” (25 mm). This is because the fence 
would have to be positioned too close to the blade. 
Rip strips less than 1” (25 mm) on the opposite edge 
of the board. This setup is shown in Figure 21-22. 
The blade guard is not used because it will interfere 
with the operation. Make sure the edges of your 
board are parallel. You must reset the fence after 
each cut. Joint the board’s edge before you cut off 
the strip. This produces a surfaced strip, ready for 
veneering or inlay. Use push sticks when feeding 
the material. The strip can kick back if it becomes 
caught between the blade and table insert opening. 
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Think Safety—Act Safely when 
Using the Table Saw 


Wear approved eye protection. 

Remove jewelry; secure long hair and loose 
clothing. 

Stand in a comfortable position and to the 
side of the blade path. 

Turn the switch off, then disconnect the 
power when making repairs and removing 
or installing a blade. 

Always use the blade guard when ripping or 
crosscutting. 

Make sure that the blade teeth are pointed 
forward and the nut is tight. 

Tighten the fence clamp or miter gauge 
adjusting knob. 

Make sure the table insert is flush with the table. 
Blade should be sharp, properly set, and free 
of resin. 

Always think through an operation before 
performing it. 

Hold the stock firmly against the fence or 
miter gauge. 

Use a push stick for ripping material 
narrower than 4” (100 mm). 

Never operate a saw without the miter 
gauge, rip fence, or other guide. 

Adjust the saw blade to the appropriate 
height above the workpiece. 

Never reach across, over, or behind the blade. 
Do not use the rip fence as a cut-off guide. 
Clamp a clearance block to it. 

Remove the rip fence when crosscutting. 

Do not attempt to free work that is caught in 
the machine; stop the machine first. 

Provide support for a long or a wide work- 
piece before and after the cut. 

Do not look around when making a cut. 
Concentrate on the point of operation. Keep 
your fingers away from the blade. 
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Figure 21-22. Ripping thin strips. 


Tilting Table Saw 


On some circular saws, the table tilts instead of 
the saw arbor. Multipurpose woodworking machines 
(Chapter 28), modern imports, and some older equip- 
ment are of this type. Operations, except beveling, are 
the same as the tilting arbor table saw. When tilting 
the table for beveling, follow these guidelines: 

% Have the workpiece below the blade when 

using the rip fence. See Figure 21-23A. 
Prevent cut-off waste material from sliding 
into the blade. Another person may need to 
help you with long stock. 

% Have the workpiece above the blade when 

using the miter gauge. See Figure 21-23B. 
The excess will slide away from the blade 
after the cut is complete. 


Radial Arm Saw 


A radial arm saw is a versatile machine. See 
Figure 21-24. Besides sawing, operations may 
include surfacing, drilling, shaping, and sanding. 
The radial arm saw is most noted for sawing stock 
to length. Imagine trying to crosscut a 12’ (3.66 m) 
long piece of lumber with a table saw. This task is 
made easy with the radial arm saw. 
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Figure 21-23. Beveling on tilting table saw. Guard not 
shown. 
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Figure 21-24. A variety of features and adjustments are found on the radial arm saw. (Ryobi America Corp.) 


The radial arm saw blade, blade guard, and 
motor are above the table. All of these are mounted 
on a yoke that moves toward and away from you 
on the arm. The arm and/or motor assembly turns 
in several different directions. The entire frame can 
be on legs or mounted on a bench. Radial arm saws 
are sized according to blade diameter, from 8” to 
16” (203 mm to 406 mm), with 10” (254 mm) being 
the most common. 


Changing the blade 


Blade changing is required when the blade is dull 
or when setting up for a different sawing operation. 
Radial arm and table saws may use the same blades. 
However, there is less tendency for the radial arm 
saw to climb if the blade has a face hook angle of 5° or 
less. To change the blade, first remove the guard. 
Secure the motor arbor so you can loosen the arbor 
nut. There may be a hex hole in the end of the shaft 
for an Allen wrench. There could be two flat surfaces 


behind the blade for an open-end wrench. If no 
method of holding the arbor is seen, clamp a hand- 
screw to the blade above the teeth. Remove the old 
blade and place the new blade with the teeth pointed 
toward the fence. See Figure 21-25. 

Once the blade is installed, tighten the arbor nut 
securely. Do not over torque the nut. This could 
strip the threads. 


Saw setup 


The versatility of the radial arm saw comes from 
its wide range of adjustments. The elevation crank, 
found on the column or machine frame, raises and 
lowers the arm. This sets the blade height. The arm 
pivots at the column to position the blade for miter 
cuts. The yoke rotates on the arm to position the 
blade parallel with the fence for ripping. The motor 
pivots 90° within the yoke for beveling. A locking 
mechanism is provided for each of these settings. 
The only machine part that can be allowed to move 
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during saw operation is the yoke. It slides back and 
forth on the arm for crosscutting and mitering. This 
setting, too, is locked for certain procedures, such as 
ripping. With all of these adjustable features, the 
radial arm saw must be frequently monitored to 
check that each adjustment remains true. 


Crosscutting 

The radial arm saw is well suited for crosscut- 
ting lumber and wood products. See Figure 21-26. 
Lock the arm in the 0° position. Lock the yoke pivot 
and bevel at 0°. With your left hand or a clamp, hold 
the material stationary against the fence away from 
the cut. 

With the machine off, pull the blade until it 
touches the workpiece. Align the blade to the excess 
side of the cutting mark. Then, back the blade off 
and start the motor. Grip the handle. Pull the saw 


.- 
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Figure 21-25. Changing a radial arm saw blade. 


Figure 21-26. Crosscutting at 30° with a radial arm saw. 


across the material just far enough to complete the 
cut. Then push the saw back through the kerf past 
the fence. Turn the saw off and allow the blade to 
coast to a stop. Then remove the workpiece and 
excess material. 

Determine the maximum material width you can 
cut in a single pass. Pull the saw out to its farthest 
travel and measure from the fence to the point where 
the blade touches the table. This distance may vary 
from 12” to 24” (305 mm to 610 mm). 

On some equipment, you push the saw back 
against the column. More recently, retractor systems 
have been added. The saw returns automatically to 
its normal position next to the column. It returns 
when the operator finishes the cut and stops 
pulling. 


Crosscutting multiple parts 


Cut multiple parts to length by attaching a stop. 
See Figure 21-27. Clamp it to the fence at the desired 
distance from the blade. Place each workpiece 
against the stop and make the cut. Turn the stop’s 
adjusting screw to make minor changes in distance 
to the blade. Without a stop, you can clamp a block 
of wood to the fence. See Figure 21-28. 


Figure 21-27. Top—A stop positions stock for sawing 
multiple parts to length. (Black & Decker) Bottom—Make 
minor changes by turning the adjusting screw. 
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Figure 21-28. If a stop is not available, clamp a block of 
wood to the fence. Raise it slightly to allow dust and 
chips to pass under. 


Crosscutting extra wide material 


Material widths up to twice the saw’s travel 
distance can be cut. Attach a stop to the fence at the 
desired length. Support the panel if it can tip. Cut 
across the material as far as possible. Return the 
blade to its column position. Turn the workpiece 
over and finish the cut. Saws with 24” (610 mm) 
travel will cut 48” (1220 mm) wide sheet material in 
two passes. 


Mitering 

Make miter cuts with the saw arm swung to the 
right or left. See Figure 21-29. Most saws pivot to 
45° both ways. Right-hand miters (arm angled to 
right) are preferred. The motor does not obstruct 
your view of the cut. Install crosscut blades for 
miters. Cut a test board first to make adjustments to 
measurements and stops. 
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Figure 21-29. Compound mitering with the radial arm saw. 
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Ripping material 

Ripping is done with the blade parallel to the 
fence. The yoke pivots left or right 90° and locks in 
place. Tighten the rip lock so the blade is the proper 
distance from the fence. The rip lock prevents the 
yoke from moving along the arm. 

The two ripping modes are in-rip and out-rip. 
The in-rip mode, where the blade is between the 
motor and fence, is the most common setup. See 
Figure 21-30A. The out-rip mode allows wider parts 
to be cut. See Figure 21-30B. Notice that the direc- 
tion of feed is opposite. Place the workpiece, not the 
excess, between the fence and the blade. 

When a workpiece is 3” (76 mm) or narrower, 
use a special pusher board. See Figure 21-31A. 
Dimension “A” must be such that the workpiece is 
fed completely past the blade, but short enough to 
prevent the pusher board from passing under the 
antikickback device. See Figure 21-31B. 

The ripping procedure is as follows: 

1. Install a rip blade. The teeth should be about 
1⁄4” (6 mm) above the table. 

2. Pivot the motor and blade assembly into the in- 
rip or out-rip mode. 

3. Measure and lock the desired blade distance to 
the fence. Measure from a saw blade tooth set 
toward the fence. 

4. Tilt the blade guard forward to protect you 
from flying wood chips. 
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Figure 21-30. Feed material against the rotation of the 
blade when ripping. 
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Figure 21-31. Use a pushboard when the workpiece will 
be 4” (102 mm) or narrower in width. (DeWalt) 


5. Adjust the antikickback pawls 1/8” (3 mm) 
below the top surface of the material being cut. 

6. Start the motor and let it reach full speed. 

7. Lower the overarm until the teeth touch the 
table protector. 

8. Feed the material against the blade rotation and 
along the fence until it is beyond the blade and 
antikickback device. Use a pushboard if the 
workpiece will be less than 3” (76 mm) wide. 

9. Push the STOP button and allow the blade to 
stop before removing your work. 


Beveling 

The radial arm saw motor and blade assembly 
tilts 45° left and right for beveling. Beveling can be 
done in the crosscutting or ripping mode. See 
Figure 21-32. Select the proper blade for the opera- 
tion you intend to perform. Feed against the blade 
rotation as you would for crosscutting or ripping 
operations. 


Protecting the table 

Every different saw setting makes another kerf 
mark in the saw table. This is because the saw blade 
is positioned 1/16” (2 mm) below the table surface 


Figure 21-32. Beveling with a radial arm saw. 


for through cuts. Over time, kerfs resulting from a 
number of different settings make the table rough. 
Resurface the table by placing a piece of 14” (6 mm) 
hardboard on it. Screw or nail the hardboard to the 
saw table away from the blade’s travel. 


Kerf making 


After replacing a damaged table protector or 
fence, you must recut saw kerfs. This should 
be done through the fence and across the table 
for crosscutting. Later, kerfs may be needed for 
miter and bevel settings. The procedure is as 
follows: 

1. Turn the switch off, then disconnect power to 
the saw. 

2. Raise the blade above the table protector. 

3. Position the motor/blade assembly over the 

center of the table for the crosscut, miter, or 

bevel setting. 

. Tighten the rip and yoke locks. 

. Lower the blade until it touches the table 
protector. Then raise it 1/16” (2 mm). Note how 
far you turn the lever while raising the blade. 

6. Tighten arm adjustments. 

7. Connect power and start the saw. Allow it to 
reach full speed. 

8. Lower the blade twice as far as you raised it. 
The cut will be 1/16” (2 mm) into the table 
protector. 

9. Hold the handle securely and loosen the rip lock. 

10. With a tight grip on the handle, push the blade 

slowly toward the column and cut through 

the fence. 


OT > 


A kerf mark is also necessary for ripping. Raise 
the blade above the table. Pivot the yoke into the 
ripping position. Set the miter scale at 0°. Move the 
yoke to the width of cut and tighten the rip lock. Turn 
the machine on and lower the blade 1/16” (2 mm) 
into the table. 


Think Safety—Act Safely when 
Using the Radial Arm Saw 


Æ Wear eye protection; remove jewelry; secure 
long hair and loose clothing. 

æ Hold stock firmly on the table and against 
the fence for all crosscutting operations. 
Support long boards and wide panels. 

% Be certain that all clamps and locking devices 
are tight and the depth of cut is correct before 
starting the motor. 

æ Always return the saw to the rear of the table 

after completing a crosscut or miter cut. Do 

not remove stock from the table until the saw 
has returned and the blade has stopped. 

Maintain a 4” (100 mm) margin of safety. 

Shut off the motor, wait for the blade to stop, 

and disconnect power before making any 

adjustments. 

Ææ Clean the table of scraps or sawdust before 
and after using the machine. 

Ææ When ripping stock, it must be flat and have 
one straight edge to move along the fence. 

Ææ When ripping, always feed stock into the 
blade so that the bottom teeth are turning 
toward you. 
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Sawing Curved Lines 


Stationary machines that cut curved parts 
include the band saw and scroll saw. Both machines 
saw with narrow blades which control the radius of 
the curve. See Figure 21-33. Choose a band saw for 
cutting large radius curves and large cabinet 
components. A scroll saw, with its smaller blade, is 
best for small radii and intricate curves. 


Relief cuts 


Relief cuts allow waste material to break loose as 
you saw your workpiece. Each cut is made through 
excess material almost to the cutting line. See 
Figure 21-34. Both band saw and scroll saw opera- 
tions require relief cuts for making curves when: 

æ There is a sharp inside or outside curve. 

æ The curve changes direction: left to right or 

right to left. 
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Minimum Recommended Kerf Radius 


Figure 21-33. There is a minimum cutting radius for each 
band or scroll saw blade width. 


Relief cuts 


Figure 21-34. Relief cuts are made to irregular curves. 


% Your cabinet part will be cut from a large 
piece of stock. The excess material may be 
difficult to control. Make relief cuts at least 
every 4” to 6” (100 mm to 150 mm). 

When excess material is removed with relief 
cuts, there is less chance to twist or break the blade. 
With relief cuts, you do not need to withdraw the 
workpiece back through a long, irregular kerf. 


Band Saw 


A band saw is a very versatile machine. See 
Figure 21-35. Besides making irregular curves 
and arcs, it can rip, bevel, and resaw. Install a rip 
fence or use a miter gauge for these operations. 
With the appropriate jig, the band saw can cut 
complete circles. 

The band saw consists of a continuous, thin 
steel blade that travels on two wheels. The blade is 
exposed where it passes through the table (the point 
of operation). The table tilts for beveling. Blade 
guides position and control the blade at the table. 
The upper set of guides are on the guide post above 
your work. For each different material thickness, 
the post is set 14” (6 mm) above the material and 
held by a lock knob. The other set of blade guides is 
below the table. 
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Most band saws have two wheels. The bottom 
hel lrives the blade. The top wheel turns freely 
and is adjustable to control blade tension and align- 
ment. Proper tension ensures the blade does not 
stray from the line of cut. With correct alignment, 
the blade tracks in the center of the wheels. The 
wheels have rubber tires to prevent damage to the 
set of the blade teeth. 

The throat is the distance from the blade to the 
side frame. See Figure 21-35. This depth determines 
the widest cut which can be made. The throat depth 
is usually determined by the diameter of the 
wheels. See Figure 21-36A. However, there are band 
saws which have three wheels. They maintain a 
large throat depth, but use smaller wheels. These 
machines are noted by their frame shape. Refer to 
Figure 21-39. 


Selecting and installing blades 


Review your product plans when selecting 
blades. Knowing the material and radii of curves 
being sawn helps you choose the proper blade. 
Select blades according to width, length, tooth 
shape, blade set, teeth per inch (or points per inch), 
and blade gauge (thickness). These terms are 
discussed later in the chapter. 


Upper wheel 
guard a «————_ Guide post 


Arm =e 
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Va guide 
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Table 
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Belt guard 

enclosure 


Figure 21-35. Features of the band saw. (Delta 
International Machinery Corp.) 


The procedure for changing blades is as follows: 

1. Turn the switch off, then disconnect power to 
the machine. 

2. Remove or swing aside the upper and lower 
wheel guards. See Figure 21-36A. 

3. Release the blade tension by turning the 
tension control knob. See Figure 21-36B. 

4. Remove the table insert if necessary. 

5. Remove the old blade from the wheels ang 
guides, then slip it through the slot in the table. 

6. Hold the replacement blade up in front of the 
machine. Be sure the teeth are pointed down- 
ward and toward you over the table. 


Figure 21-36. A—Remove or swing aside guards to gain 
access to the blade. B—Loosening blade tension. (Chuck 
Davis Cabinets) 


14. 


Figure 21-37. Side guides, behind the saw teeth, keep 


. Slide the replacement blade through the table 


slot, between the guides, and onto the wheels. 


. Reset the blade tension. Most machines have a 


scale to show the correct tension for various 
blade widths. (See Figure 21-36B.) 


. Adjust the blade guides if the replacement 


blade is a different width. See Figure 21-37. The 
front edge of the side guides should be even or 
slightly in back of the tooth gullets. They should 
never touch the teeth. The rear guide (blade 
support wheel) should be 1/64” (0.4 mm) away 
from the blade. 


. Turn the upper wheel, by hand, three or four 


turns to see that the blade is tracking in the 
center of the wheels. 


. Replace the wheel guards and throat plate. 
. Reconnect power to the machine. 
. Start the machine. Allow it to reach full speed, 


then turn it off. Stop the machine with the foot 
brake if there is one. 

Check that the blade location is correct for the 
saw being used. Refer to the operating instruc- 
tions. If not, adjust the tracking control knob 
that tilts the upper wheel slightly to bring the 
blade back into alignment. See Figure 21-38. 


the blade from twisting or turning. The rear guide is 
1/64” (0.4 mm) behind the blade. (Rockwell) 
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Band saw operation 


Plan your sawing sequence before starting the 
band saw. Short and/or relief cuts are made first. 
Then determine whether the workpiece will be to 
the right or left of the saw blade. Saw on the waste 
side of the cutting line to allow for sanding. 

Before making the cut, check your setup. Were 
all adjustments made? Is the guard 1⁄4” (6 mm) 
above the workpiece? Are all locking devices 
secure? How will you control your workpiece and 
waste before and after the cut? Are you standing 
comfortably in place? Is there a brake within reach 
that stops the machine from coasting after it is 
turned off? 

Large components are often difficult to cut. See 
Figure 21-39. The stock could strike the machine 
frame as you move the workpiece from side to side 
to follow the curve. If the frame interferes, slowly 
withdraw the material through the kerf. Be careful 
not to pull the blade forward from between the 
blade guides. It could bind, come off the wheels, 
and even break. More waste material may need to 
be cut off to feed the workpiece without hitting the 
frame. If the workpiece is just too large for the band 
saw, use a Saber saw. 


Curved-line sawing 


The primary purpose of the band saw is to cut 
curved parts. The cutting radius depends on blade 
width and set. Refer to Figure 21-33. Also, make 
relief cuts where the curve changes direction. See 
Figure 21-40. 


z z = MEA TLIN =. Te a 
Figure 21-38. Tracking adjustment is found on the back 
of the machine behind the upper wheel. (Chuck Davis 
Cabinets) 
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When changing direction during a cut, do not 
push the workpiece against the side of the blade. 
Anticipate turning your work before you need to 
change the curve direction. 


Ripping and crosscutting a straight line requires 
that you use some device to guide your work. 


Figure 21-39. With large, curved workpieces, first cut 
away as much waste as possible to prevent it from hitting 
the machine frame. (Delta International Machinery Corp.) 


Figure 21-40. Guide the workpiece with both hands 
when sawing curves. (Black & Decker Corp.) 


Attach a rip fence or clamp a straightedge to the 
table. See Figure 21-41A. Install a miter gauge for 
short cuts. See Figure 21-41B. For sawing multiple 
parts to length, attach a miter gauge stop rod or 
clamp a stop block near the front of the table as you 
would with a table saw. 


inning thin ctrine 


Thin strips, 1/8” to 1⁄2” (3 mm to 13 mm) wide, 
are often ripped for bent wood products and 
inlaying. Measure the desired dimension from the 
fence to the blade. It is better to cut strips with the 
band saw than with the table or other saw. Joint the 
edge before cutting. Usually the cut edge will be 
smooth enough for gluing. 


Figure 21-41. Accessories are needed to saw straight 
lines. A—Rip fence. (Rockwell) B—Miter gauge. Blade 
guard and guide raised for photo. (Chuck Davis Cabinets) 


Pocket cutting 


A pocket cut is one where three sides of an 
opening are sawn. The edges of the pocket may be 
straight or curved. There may not be room enough 
for relief cuts. Several alternatives include: 

% Saw straight into the pocket on each side. 
Withdraw the workpiece carefully after each 
pass. Then cut a curve as small as your blade 
size allows. Complete the pocket by sawing 
away any remaining waste. See Figure 21-42A. 

æ Drill two turn-around holes. These provide 
room in the corners for you to change the 
workpiece direction without twisting the 
blade. Clean up the corners with an extra cut 
or a file. See Figure 21-42B. 

% It is possible that the inside corners of the 
pocket are curved as part of the cabinet 
design. In this situation, bore the holes with 
the proper radius bit. Then saw the waste 
material away. See Figure 21-42C. 


Beveling 


Band saw tables or heads tilt for bevel sawing. 
For tables, loosen the table tilt lock knob and adjust 
the angle according to the tilt scale. See Figure 21-43. 
If no tilt scale is offered, set and measure with a 
T-bevel. For a band saw with a tilting head, loosen 
the bevel lock knob, turn the handwheel, and adjust 
the tilt angle to the bevel scale. See Figure 21-44A. 
The scale is approximate, so check the angle before 
proceeding. 

For straight bevels, you need a rip fence or miter 
gauge. Feed workpieces for curved cuts as you 
would if the table was flat. See Figure 21-44B. Once 
you begin the cut, continue only in one direction. 
Otherwise you would cut a reverse bevel. 
Remember, the kerf made on the other face differs 
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from the cutting line you follow. 


Sawing multiple parts to size 


Multiple parts can be cut to size in a single opera- 
tion. Stack and fasten workpieces together with nails 
located away from the cutting line. See Figure 21-45. 
Make relief cuts on each side of the nails and else- 
where as needed. Saw along the cutting line. The last 
two cuts should be those that free the parts from the 
nailed-together waste. 

In addition, you can hold workpieces together 
with two-sided tape. This prevents blade damage 
caused by sawing through nails. However, tape will 
not hold if the lumber is warped. 

For sawing duplicate workpieces with parallel 
edges, such as chair rails, attach a round fence. See 
Figure 21-46. Saw the first workpiece to establish 
the shape. Then secure the fence to the table a given 
distance from the blade. Hold the material against 
the fence as you feed through the cut. You could 
attach a small caster wheel to the fence. This 
prevents uneven motion caused by the sawn edge. 


Resawing 


Resawing with a table saw and fence was 
discussed earlier. Another method is to use a band 
saw and an auxiliary fence or a round fence. The 
width of material that can be resawed depends on 
how high the upper guide post rises. The blade 
becomes more flexible at the point of operation 
when the guide post is raised high. 

Resawing on the band saw is a one-pass 
process. See Figure 21-47. The auxiliary fence is 
adjusted or the round fence is clamped away from 
the blade at a distance equal to the desired material 
thickness. Also mark the resaw line on the material. 
You may have to adjust your feed left or right 


Figure 21-42. Series of drilled holes and kerfs for pocket cutting. 


` 
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Figure 21-43. Adjust the table angle according to the tilt 
scale. (Delta International Machinery Corp.) 


during the cut. This is necessary if the blade has 
more set on one side. Also, hard growth rings, 
knots, and soft wood between rings affects blade 
travel. Use a push stick as you near the last 2” or 
3” (51 mm or 76 mm) of the workpiece. Support 
stock behind the table. 


Figure 21-44. Beveling on the band saw. A—A tilting 
head and a miter gauge is used to produce a compound 
bevel. (Chuck Davis Cabinets) B—A tilting table and fence 
may be used for straight bevel. (Chuck Davis Cabinets) 


The scroll saw cuts small radius curves. Its thin, 
narrow blade saws intricate work, such as 
marquetry and inlay. The scroll saw operates much 
like the band saw. However, unlike the band saw, 
the scroll saw will cut out interior openings. 


Figure 21-45. Stack material when sawing duplicate 
workpieces. 
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Figure 21-46. A round fence helps saw duplicate work- 
pieces having gentle curves. 


Scroll saw features 


Scroll saw features include a table, hold-down, 
blade guide, blade chucks, blower nozzle, and guard. 
See Figure 21-48. The table tilts for making bevel 
cuts. A hold-down keeps material from vibrating on 
the table. It is attached to the machine frame or to a 
guide post. The blade, held by two chucks, cuts 
reciprocally on the downward stroke. The lower 
chuck drives the reciprocal motion of the blade. The 
upper chuck is spring-loaded and retains blade 
tension. The blade guides support the blade so it 
does not break due to excess feed pressure. The 
blower nozzle is attached to an air supply line. It 
blows away chips so the cutting line remains visible. 
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Figure 21-47. Resawing on the band saw is a one-pass 
operation. A—Hold material firmly against the auxiliary 
fence on a resaw band saw. (Chuck Davis Cabinets) 
B—Hold the material against a rounded auxiliary fence 
on other band saws. 


There are two types of scroll saws. They differ in 
how they apply tension to the blade. The tension 
prevents the blade from bending on the return 
stroke. Tension in a sleeve design scroll saw is 
supplied by a spring-loaded sleeve in the upper 
chuck. See Figure 21-48. Tension is adjusted with a 
knob on the overarm beside the sleeve. With rear 
tension scroll saws, the entire overarm pivots with 
the blade motion. See Figure 21-49. Blade tension is 
adjusted at the rear of the machine. The advantage 
of rear tension saws is that the blade moves slightly 
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back from the workpiece. This helps prevent the 
workpiece from jumping up and down. The hold- 
down serves as a guard for rear tension scroll saws. 

Scroll saw size is based on the distance from the 
blade to the back of the overarm. This is called the 
throat depth and may vary from 12” to 24” (305 mm 
to 610 mm). The throat depth limits the length of 
material that can be cut. 


Arm tension 
adjustment 


Table 


Speed control 
switch 


Power switch 


Figure 21-48. Features of a scroll saw. (Delta International 
Machinery Corp.) 
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Figure 21-49. Rear tension scroll saw. (Delta International 
Machinery Corp.) 


Selecting and installing scroll saw blades 


Blades for scroll saws are very narrow and thus, 
are capable of sawing a small radius. The number of 
teeth per inch varies. A rule of thumb is to select 
blades that will have three or more teeth in contact 
with the wood at all times. The edge next to the kerf 
will not splinter as much. l 

The procedure to change a blade is as follows: 

1. Turn the switch off, then disconnect power to 
the saw. 

2. Remove the table insert. 

3. Move the lower chuck to the top of its stroke by 
turning the motor shaft knob. 

4. Loosen the thumb screws or set screws on 
upper and lower chucks. 

5. Remove the old blade. 

6. Slip the replacement blade into the lower 
chuck. Point the teeth downward and toward 
the front of the machine. 

7. Align the blade with the slot in the blade guide. 
See Figure 21-50. 

8. Tighten the lower chuck to secure the blade. 


% Note —— 
If the blade extends above the upper chuck 
at this point, you must adjust the tension 
device. For sleeve-type saws, loosen the knob. 
Then raise the sleeve until the upper chuck is 
about 1⁄2” (13 mm) above the blade end. Tighten 
the sleeve clamp knob. For rear tension saws, 
adjust the tension knob until the upper chuck is 
positioned 1⁄2” (13 mm) above the blade end. 


9. Pull the upper chuck down, insert the blade, 
and tighten the thumb screw. 


guide slots in a metal disk and a rear guide. (Delta 


International Machinery Corp.) 


10. Turn the motor shaft knob to raise and lower the 
blade one cycle. If the blade bends during either 
the cutting or return stroke, increase the tension. 
If the motor shaft knob is very hard to turn at the 
bottom of the saw stroke, release some tension. 

11. Install the table insert. 

On many machines, the blade guide is circular. 

It contains a series of variable size slots and a roller. 

The slots accommodate blades of different thick- 

nesses. Rotate the guide to the proper slot for a 

given blade. The teeth on the blade must be in front 

of the guide slot so they are not damaged when the 
blade reciprocates. The small roller, behind the 
blade, rotates with the blade. 


Scroll saw setup 


Preparing to use the scroll saw requires just a 
few simple steps. For saws having a guide post, 
lower or raise the post so material can pass under 
the hold-down. The scroll saw may have one of 
three speed adjustments. 

% Electronic. A speed knob adjusts the speed, 

which is displayed in a digital readout. 

Æ Variable. A variable speed scroll saw adjusts 
while the machine is running. 

æ Pulleys. A belt is tracked over opposing step 
pulleys. Make sure that the switch is off 
and power is disconnected while you move 
the belt. 


Scroll saw operation 


There are two types of cuts made with the scroll 
saw. One is around or through the workpiece, typi- 
cally called an outside cut. The other is an interior 
cut for cutouts. 


Outside cuts 


The procedure for outside cuts is very similar to 
the band saw. For outside cuts proceed as follows: 

1. Plan your sequence for making relief cuts. Even 
though the scroll saw has a narrow blade, relief 
cuts may help when cutting small radius curves. 

2. On tension sleeve scroll saws, lower the hold- 
down until it rests on the material. Press lightly 
on the blade guard, then tighten the guide post. 
The hold-down on some rear tension saws 
adjusts automatically to the workpiece thickness. 

3. Aim the air nozzle at the point of operation. 

4. Adjust the blade speed if necessary. Saw thick 
and hard materials at slow speeds. Faster 
speeds and fine tooth blades are appropriate for 
thinner materials. 
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5. Fine tooth blades leave smooth cut edges. 

6. Start the machine and proceed with your 
cutting sequence. Relief cuts prevent having to 
back the blade out of a long saw kerf. 


Beveling 


Beveling on the scroll saw is much like the band 
saw operation. Tilt the table, then adjust the hold 
down to the tilt angle. Refer to Figure 21-49. Keep 
the workpiece on the same side of the blade until 
the cut is complete. 


Interior cuts 


The scroll saw cuts interior openings easily. 
Since the blade is not a continuous loop, it can be 
threaded through a hole in the workpiece. See 
Figure 21-51. After you drill holes in the waste 
section, proceed as follows: 


Figure 21-51. When cutting interior curves, free the top 
end of the blade and thread it through a predrilled hole. 


1. Turn the switch off, then disconnect power to 
the scroll saw. 

2. Raise the chuck to the top of the stroke by 
turning the motor shaft. 

3. Loosen the upper chuck clamp to free the blade. 

4. Bend the blade slightly to slide it through the 
hole drilled in your workpiece. 

5. Place the material on the table and rechuck the 
blade. 

6. Make sure the hold-down presses lightly on the 
material. 
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7. Holding the material down with one hand, 
press the START button. 

8. Continue with the inside cut. If there are sharp 
curves and inside corners, relief cuts may be 
needed. See Figure 21-52. 

9. When finished with the cutout, stop the 

machine, disconnect power, and loosen the top 

chuck to free the blade. Repeat the procedure 
for additional cutouts. 


Using saber saw blades 


A saber saw blade may be installed in the scroll 
saw’s lower chuck. See Figure 21-53. It is especially 
helpful for making cutouts. You do not have to 
unchuck the top part of the blade to move from one 
cutout section to the hole drilled in the next section. 
A blade guide is still attached on tension sleeve 
scroll saws. Select the proper blade guide slot, 
attach it to the guide post, and lower the assembly 
next to the blade. Feed material as you would when 
using the scroll saw blade. Since the saber saw blade 
is thicker and wider, the minimum cutting radius 
will be increased. 


Think Safety—Act Safely when 
Using the Scroll Saw 
% Fasten loose clothing, secure long hair, and 
remove jewelry. 


æ% Wear safety glasses, goggles, or a face shield. 
% Make sure the saw blade teeth point down. 


Figure 21-52. Completing an interior cut. 


% Make sure the proper blade size and type is 
installed. 

* Keep the floor around work area clean and 
free from sawdust and scraps. 

% Change blades (and speed on machines 

having step pulleys) with switch off and the 

power disconnected. 

Check all adjustments by rotating the motor 

by hand before turning power on. 

The hold-down must press lightly on the 

material being cut. 

Stop the machine before removing excess 

stock from the table. 

Do not attempt to saw large stock without 

means of support. 

Hold material firmly. and feed it into the 

blade at a moderate speed. 

Make relief cuts before cutting curves. 

Shut off the power and let the machine come 

to a complete stop before leaving it. 
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Selecting Blades 


Blades, regardless of the machine they are on, 
are designed to cut efficiently and effectively. 
Selecting the proper blade is an important part of 
sawing. Using the wrong blade may ruin the work- 
piece, dull the blade, or cause unnecessary opera- 
tions on the jointer. For example, crosscutting with 
a rip blade creates problems. Rip teeth are larger 
and have a different cutting angle that may splinter 
the wood. The edge is left rough and makes the 
wood look splintered. 

The blade you choose depends on the sawing 
operation. You may be sawing lumber or plywood 
across or along the grain. You could also be cutting 
nongrain composites such as hardboard, particle- 
board, and even plastic. 


Figure 21-53. A saber saw blade can be installed in the 
bottom chuck of most scroll saws. 


After making a cut, inspect the cut edges of the 
workpiece. Look to see how rough or smooth they 
are. There could be burn marks from using a dull 
blade, improper adjustment of the rip fence, or 
advancing the blade too slowly. Inspection helps 
determine how well the blade is performing. 

Saw blade performance is based on tooth design 
and chip load. Chip loading is the amount of material 
in the gullet of each tooth. Chip load depends on the: 

Æ Number of teeth per inch. 

æ Size of the gullet 

% Speed of the blade. 

æ Rate of feed. 

Chip load is a factor for all types and styles of 
blade. If wood chips totally fill the gullet, the blade 
cuts poorly. This is because there is no more room in 
the blade to hold sawn chips. You can feed faster 
with large tooth blades, yet the sawn edge will be 
rougher. However, too much pressure causes the 
blade to heat up due to increased friction. Excess 
heat can remove temper from a blade. 

Blade quality relates mostly to the life of any 
blade used properly. Select carbide-tipped, stainless 
steel, alloy steel, or high-carbon steel blades. 


Circular blade 


Circular blades are used on table saws, radial 
arm saws, power miter saws, and various portable 
power saws. Important blade specifications include 
blade diameter, tooth design (hook angle, cutting 
edge shape, and number of teeth), kerf width, and 
the size of the arbor hole. 


Diameter 


Machines are made to use blades with a wide 
range of diameters. Machines are described in terms of 
the maximum blade diameter installed in the machine 
(10” table saw, 714” portable circular saw, for example). 
Smaller diameter blades reduce the maximum depth 
of cut. Most 10” (254 mm) blades mounted on a 10” 
table saw will cut through 2” (50 mm) material at 45° 
and 3” (75 mm) material at 90°. 


Hook angle 


Hook angle refers to the angle at which the front 
edge of the tooth contacts the material. This angle is 
created between the tooth edge and a line that extends 
from the tooth point to the arbor hole. Rip blades may 
have a 10°, 15°, or 20° hook angle. Blades designed for 
power miter, radial arm, and other pendulum type 
saws generally have less hook and some even have 0° 
or a negative hook angle. The negative angle gives 
you greater control over the feed rate. 
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Cutting edge 

There are various standard blade cutting edges. 
The cutting edges are determined by the tooth shape. 
See Figure 21-54A. The type of material and grain 
direction through which a blade will cut is based on 
the tooth shape. Teeth may be raker (square), chisel- 
like, or bevel shaped. See Figure 21-54B. Some 
combination blades may have teeth shaped several 
ways. For example, one tooth is square followed by 
several that are beveled. 

The cutting edge of carbide tips are ground to 
various shapes, which are commonly referred to as 
grinds. See Figure 21-55. The most popular grinds 
and uses are as follows: 

% Flat top grind. The blade has larger gullets, 
fewer teeth, and will accept greater chip loads 
for higher feed rates. See Figure 21-55A. 
Excellent for ripping lumber when speed is 
more important than the quality of the cut. 

* Triple chip and flat grind. Two shapes of 
teeth—alternating between triple-edge and 
flat top design for dual action cutting. See 
Figure 21-55B. The triple-edge teeth remove 
material from the center of the kerf, followed 
by the flat top raker to clean out remaining 
material from both sides. Excellent results in 
plywood and plastics. They are primarily 
used on power miter and radial arm saws. 
These blades with a negative hook angle are 
preferred for cutting non-ferrous metal. 

% Alternate top bevel grind. Top bevel shaped 

teeth sever the material with shearing action 
alternately left and right. See Figure 21-55C. 
This grind is used for cross cutting or a 
combination of cross cuts and rip cuts. 
Blades of this design with a high number of 
teeth will produce a higher quality of finish 
cut in wood. 
Blades with a high angle of bevel (30°) will also 
be able to produce superior cuts on both sides 
of either thermofused melamine or HPDL 
panels. Use blades with a negative hook angle 
for improved control over feed rate. 

% Alternate top bevel and raker grind. Two sets 
of alternate left and right top bevel teeth 
preceded by a raking action flat top tooth 
with large round gullet to ease chip removal. 
See Figure 21-55D. Another excellent choice 
for a combination blade. 


Number of teeth 


The number of teeth is an important aspect of 
blade design. The number does not distinguish a rip 
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Figure 21-54. The cutting edge of a standard circular saw 
blade is determined by the shape of its teeth. 


Flat Top Grind (FT) 


Triple-Chip & Flat Grind (TC&F) 
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Alternate Top Bevel Grind (ATB) 
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Figure 21-55. Four popular tooth designs. A—Flat Top 
Grind (FT). For cutting material with the grain. B—Triple- 
Chip and Flat Grind (TC&F), Primarily for use on power 
miter and radial arm saws. Blades with a negative hook 
angle are recommended for cutting nonferrous metals. 
C—Alternate Top Bevel Grind (ATB) For across the grain 
cutting. Higher quality of cut comes from blades with the 
highest number of teeth. D—Alternate Top Bevel and 
Raker (ATB & R) Excellent for a combination of cross and 
rip cutting. (Delta International Machinery Corp.) 


blade from a crosscut or combination blade. Rather, it 
suggests the performance of a blade in thin materials. 
Generally the blade with the larger number of teeth 
will produce consistently smoother cuts. When 
cutting lumber on a table saw, adjust the blade height 
so at least two teeth are cutting material. 


Kerf width 


The width of the sawn kerf is generally larger on 
large diameter blades. This is due to the thicker plate 
used in the larger blade’s construction. Standard kerf 
for a 10” (254 mm) diameter blade is 1/8” (3 mm). 
The thin kerf models have a 3/32” (2 mm) kerf 
design. The thin kerf design makes stock feeding 
exceptionally smooth, easy, and fast. Small horse 
power machines can handle more work with less 
strain on the motor and the operator. A common kerf 
for a 16” (406 mm) diameter blade is 11/64” (4 mm). 


Arbor hole 


The size of the arbor hole generally is larger on 
blades with a larger diameter. Commonly referred 
to as the bore, blades up to 10” (254 mm) in diam- 
eter have a 5/8” (16 mm) bore. Larger blades, such 
as 12”, 14”, and 16” (305 mm, 356 mm, and 406 mm), 
have a 1” (25 mm) bore. 


Other considerations 


Between each tooth is a gullet. It is where chips 
accumulate as teeth cut through the material. The 
chips absorb heat from the blade and are then 
thrown out when the tooth exits the stock. 

Circular blades are either flat, hollow ground, or 
thin rim. See Figure 21-56. Flat blades have set 
to create a wider saw kerf. The teeth are bent 
slightly outward to create a kerf slightly wider 
than the blade. The kerf prevents the blade body 
from binding. A hollow ground blade has no set. It 
leaves a smoother cut edge on the workpiece. The 
thinner cross section of the blade reduces binding. 
However, binding and heating will occur if the 
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Figure 21-56. Circular blades are either flat, hollow 
ground, or thin rim. 
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blade is not raised 1” (25 mm) above the table. A 
thin rim (thin kerf) blade creates the narrowest kerf 
and thus, conserves material. However, heat 
buildup is a problem unless you are sawing veneer. 

Carbide-tipped blades perform the same opera- 
tions as standard blades. They remain sharp 10 to 20 
times longer than regular blades. High-quality, flat 
steel is used for the blade body. Pieces of extremely 
hard tungsten carbide are brazed to each tooth. 

Carbide-tipped teeth will be square, beveled, or 
look like they have a chamfer on one or both of the 
corners. See Figure 21-57. The chamfered tooth is 
called a double-chip or triple-chip tooth. One chip 
is formed by each flat surface. Ripping may be done 
with square top or alternating square and triple- 
chip blades. Crosscutting most likely is done with 
beveled teeth. There are two styles of combination 
blades. They have one square (raker tooth) and two 
or four beveled teeth per set. Finer cutting blades 
for plywood, plastics, and particleboard may have 
alternating bevel teeth, alternating double- or triple- 
chip and beveled teeth, or alternating double- or 
triple-chip and square teeth. 


Carbide Tipped Blades 


Tooth Shape 


® Double-Chip Tooth (DCT) 
@ Triple-Chip Tooth (TCT) 


a Square Tooth (ST) 
W Bevel Tooth (BT) 


Blade Shape 


Crosscut (Cut-Off) 
Blade (BT) 


Combination Blade 
BT and ST 


Figure 21-57. Tough, long lasting tungsten carbide- 
tipped blade out-perform standard blades. (Peerless) 
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Another form of carbide blade can be used on 
plywood, fiberboard, plastic laminate, fiberglass, 
and composition board. Rather than brazed teeth, 
this blade has hundreds of carbide chips bonded to 
the blade edge. See Figure 21-58. The chips are cut 
with an abrasive action rather than the typical chip 
removal process associated with toothed blades. 
These blades are reversible which can increase their 
usable life up to 25%. Set up this blade as you 
would one that is hollow ground. 

Some blades (standard and carbide-tipped) may 
be designed with an expansion slot. See Figure 21-57. 
It relieves heat stress in the blade. A warm blade 
could warp and affect the smoothness and width of 
the kerf. On carbide blades over 12” (254 mm) in 
diameter, holes at the bottom of the expansion slots 
are fitted with aluminum plugs. These help reduce 
noise and vibration, resulting in a smoother cut. 


Band saw blade 


A band saw blade is an endless bonded loop of 
thin narrow steel with teeth on one edge. Select 
band saw blades according to various specifica- 
tions. The length of the loop is critical. You may buy 
a blade of a given length, such as 12’ (3.66 m). You 
could also buy a 100’ to 500’ (30.5 m to 152 m) coil, 
and cut and weld together your own blades. 

Blade width is important. It may vary from 1/8” 
to 1” (3 mm to 25 mm) or wider. Blades 1/8” to 4%” 
(3 mm to 13 mm) are used most often for sawing 
irregular kerfs. Wider blades are more appropriate 
for resawing. 


Figure 21-58. A carbide grit edge blade saws composite 
products as well as ceramics. The guard has been 
removed to show the operation. (Remington Arms Co.) 


Blades vary in hardness. Some inexpensive 
blades are made of untempered steel. Others may 
have a flame hardened cutting edge and possibly a 
hard tempered back. 

There are several alternative tooth shapes and 
blade sets available. See Figure 21-59. The regular 
blade has a 0° hook angle and a straight front and 
back on each tooth. The hook tooth blade has about 
a 10° positive hook angle. The skip-tooth blade has 
a straight tooth front, 0° hook, and a long gullet. 
Regular and hook tooth blades have teeth set alter- 
nately left and right. The skip-tooth blade may have 
a raker tooth set. Rakers are chisel teeth placed 
between sets of beveled teeth. A third set type is the 
wavy tooth blade. Several teeth are set right and 
then left. They are separated by a raker tooth. A 
regular blade works best for wood only. The hook 
tooth cuts well on most wood, fiberglass, and 
plastic laminate. The skip tooth blade is better for 
soft woods and plastics. These may overload and 
clog other blades’ gullets. 

A carbide chip blade is also available. This blade 
will saw fiberglass, plastic laminate, particleboard, 
and ceramic tile. See Figure 21-60. It can be reversed 
to extend the life of the blade. 


Scroll saw blade 


The scroll saw uses several different blades also. 
See Figure 21-61. Standard blades cut in only one 
direction. They vary in width and number of teeth 
per inch (tpi). Common widths are 1/8” to 1⁄4” 
(3 mm to 6 mm). 
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Figure 21-59. Band saw blades shapes and sets. 


Figure 21-60. Carbide chip band saw blades are available 
for cutting composite materials and ceramics. Guard 
raised to show operation. (Remington Arms Co.) 
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Figure 21-61. Scroll saw blades. 


Scroll saw blades typically have 7 to 20 teeth- 
per-inch (tpi). They have beveled teeth that are 
alternately set. Normally, at least three teeth should 
contact the material at all times. A 7 tpi blade would 
be best for soft lumber with high moisture content. 
A 20 tpi blade, about 1/32” (1 mm) wide, is proper 
for veneer and other very thin material. The stan- 
dard blade length is 5” (127 mm). In addition, a 
round blade with spiral teeth is available. You can 
move the material in any direction while cutting. 


Maintaining Saw Blades 


Saw blades should be sharp to the touch, have 
adequate set, and be free of rust or resin. Inspect 
them frequently for cracks (especially in the 
gullets), warpage, bluish color (sign of over- 
heating), and missing or damaged carbide teeth. 
Proper maintenance may include cleaning ‘and 
sharpening or discarding. 
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Clean blades with paint thinner. Oven cleaner 
may be used on more stubborn resins. Be sure to 
protect your hands with rubber gloves. Rust can be 
removed with oil and fine steel wool. Remove the 
oil and coat the blade with paste wax or silicone 
spray before storing it. 

Blade sharpening is a time-consuming opera- 
tion. You must decide whether to have blades 
machine sharpened accurately or try to do it less 
accurately by hand. Blade sharpening machines will 
joint, set, and file or grind the blades precisely. For 
detailed procedures for sharpening standard 
circular blades refer to the Appendix. 

Hand sharpening is limited to jointing, setting, 
and filing. A small hand stone could be used to 
touch up a standard blade. However, hand sharp- 
ening is not recommended. 

To determine if you can sharpen a given stan- 
dard blade by hand, push a file across a tooth. If file 
marks appear, the blade may be sharpened. If not, 
the blade is too hard. Carbide-tipped and hardened- 
steel blades cannot be hand sharpened. Machine 
grinding is the only method to sharpen a carbide- 
tipped blade. 


Maintaining Power Saws 


Maintaining stationary power saws properly will 
increase their usable life. Inspect, clean, adjust, and 
lubricate saws periodically. The machine must be 
disconnected from electrical power before service. 
For complex repairs, refer to the owner’s manual. 


Table saw 


Table saws should cut material accurately. 
Suppose you check a workpiece and find it out of 
square. This could indicate a table, miter gauge, or 
fence problem. 

Suppose you are sawing using the miter gauge. 
You notice the workpiece pulls away from or feeds 
in toward the blade. The miter gauge slot may not 
be parallel to the blade. Check this by comparing 
readings with a dial indicator. See Figure 21-62. The 
dial should not move as you slide the miter gauge. 
(Be sure the blade is not warped. Install a new blade 
for the test.) To correct this problem, loosen and 
turn the tabletop slightly. 

Suppose you are sawing using the rip fence. The 
workpiece pulls away from or rubs tightly against 
the fence. This indicates the fence is out of align- 
ment. If the fence has been dropped at some time, 
one or more locking mechanism bolts or nuts may 
have slipped. Loosen them, move the fence to align 
it, and then retighten the bolts or nuts. 
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Figure 21-62. Check distance readings from the blade to 
the table to determine whether the arbor and table are 
aligned. 


Make accurate adjustments with a dial indi- 
cator. See Figure 21-63. Without the indicator, make 
the same comparisons with a wood block. However, 
this method is less accurate. 

At times, handwheels become hard to turn. 
First, check to see that the lock knobs are loose. If 
they are, lubricate screw threads with silicone spray 
or powdered graphite. Sawdust will stick to oil and 
may create a gummy condition worse than before. 

Your sense of smell is valuable around a table 
saw. The smell of rubber or varnish may be present. 
A rubber scent likely will occur when the belt is not 
tracking properly. The belt overheats and may 
harden. Then it can crack and probably break. An 
overheated motor has a definite varnish-like smell. 
Motors often have a built-in circulating fan. It can 
attract sawdust. Sawdust accumulation can slow the 
motor and cause overheating and possible burn out. 

Rust appears on unpainted steel parts. Remove 
the rust with oil and steel wool or fine emery cloth. 
Wipe the oil away because it will stain your wood. 
Then coat the table and other parts with paste wax. 
Wax is less likely to be absorbed into the wood 
being sawed. 


Radial arm saw 


The radial arm saw has many movable parts. 
Rust, lack of lubrication, and excessive torque on 


Fence 
adjustment 
bolt 


Without a dial 
indicator? 
Use a small 
piece of wood 


Figure 21-63. With the fence clamped, check the distance 
from the fence to a table slot at both the front and back. 


levers are sources of maintenance problems. Check 
table and fence alignments before making cuts. Do 
so with a square, protractor, T-bevel, or other 
device. Machine scales may not be accurate. 

The table may have to be leveled so the blade 
will be square. Do so by removing the table 
protector and wood top. Adjust the leveling bolts as 
necessary and reset the locknuts. See Figure 21-64. 

Sometimes the saw kerf is not straight. The saw 
assembly movement bearings inside the overarm 
could be out of adjustment and allowing side play. 
Adjustment may or may not be possible. If not, the 
bearings will need to be replaced. 


Band saw 


With band saws, you must be able to apply the 
proper blade tension and adjust the tilt on the upper 
wheel. See Figure 21-65A. You also must be able to 
align the upper and lower blade guides and set the 
rear blade guide for different blade widths. 


Blade tension 


Blade tension is controlled by a tension control 
knob. See Figure 21-65B. It moves the upper 
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Figure 21-64. A radial arm saw table should be flat and 


level. Remove the table and adjust the bolts under the 
platform. (Delta International Machinery Corp.) 


Wheel toward or away from the lower wheel. 
Most machines have a scale and marker to note 
proper tension for a given blade width. Proper 
tension is reached when the marker is aligned with 
the scale. When there is no scale, estimate the 
tension. Snap the back edge of the blade with your 
fingernail or thumbnail as you would a. guitar 
string. A medium pitch ringing sound indicates 
approximate tension. 


Biade tracking 


The tracking adjustment moves the upper wheel 
toward or away from the operator. The adjusting 
mechanism generally is located on the back of the 
upper wheel housing. See Figure 21-65C. When a 
blade is installed with the proper tension, turn the 
upper wheel slowly. See that the blade remains 
centered on the tire. Turn the wheel at least three or 
four revolutions. Adjust the tracking knob or screw 
as necessary. 


Side blade guides 


Guides may be hardened pieces of steel or ball 
bearings on each side of the blade. See Figure 21-66. 
Fitting a blade between these guides is critical. Slip 
a piece of paper or tape between the blade and each 
side guide. If it moves freely, the guides have proper 
side clearance. 

The teeth on the blade must never touch the 
hardened guides or bearings. If this happens, the 
blade loses its set. It may pinch in the kerf, heat up, 
and burn the material being cut. 
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Tension 


- Tension control. wheel 


Figure 21-65. A—The upper wheel on a band saw blade 
raises and lowers for tension adjustment and tilts for 
tracking adjustment. B—The tension control has a scale 
to indicate proper tension for various width blades. 
C—Tracking adjustment. (Chuck Davis Cabinets) 
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Figure 21-66. Set steel and ball bearing guides so the 
blade travels freely. 


Rear blade guide 

A rear guide is behind the blade. There should be 
1/64” (1 mm) between it and the back of the blade. 
This adjustment may be made by moving the guide. 


Blade repairing 

Broken band saw blades are repaired by 
welding the ends together. Some saws have welders 
attached. Otherwise, use a separate blade welding 
unit. These tools come with instructions on how to 
weld blades. See Figure 21-67. 

You can make a jig and braze blades. See 
Figure 21-68. Obtain the following supplies and 
equipment. 

Æ Grinder. 

æ Hard solder. 

æ Hard soldering flux. 

Æ% A small propane torch or other fuel source. 
x Two small c-clamps. 

æ A flat file. 

To repair a blade by hand, proceed as follows: 

. Grind the broken ends square with a 45° bevel 

to the face. 

2. Clamp the blade ends together over the open 
part of the jig. The bevels must touch each other. 

3. Apply a small amount of brazing flux across 
the joint. 

4. Apply heat under the blade until the flux melts. 
It will look like liquid glass. 

5. Place a pinhead size piece of hard solder on the 
flux. With a pair of tweezers, locate it exactly 
over the joint before the flux hardens. 

6. Reheat the joint, flux, and solder. The solder 
will melt suddenly and flow throughout the 
beveled joint. 

7. Chip off excess flux after the blade cools. 

8. File away any solder that remains on the blade 
surface. The blade must fit between the blade 
guides. Therefore, this step is important. 


—_— 


Figure 21-67. A—Blade welder attached to the band saw. 
(Rockwell) B—Separate blade welding unit. (Oliver 
Machinery Co.) 


Storing a band saw blade 


Band saw blades can be coiled for storage. They 
may be hung or boxed easily when coiled into a 
triple loop. See Figure 21-69. To coil the blade, 
proceed as follows: 

1. Hold the blade vertically in front of you with 
both hands. One hand is in the center of each 
side of the loop. Thumbs are up and on the 
outside of the blade. : 


Clamp Blade in Jig 
BT — 
Add Brazing Flux 


nn 
Place Solder on Joint 
—E—— 
Melt Solder 
——_— 
Grind off Excess 
Figure 21-68. Top—Repairing a band saw blade clamped 
in a jig. Bottom—Steps to repair the blade. 


Figure 21-69. With practice, you can coil a band ‘saw 
blade into three equal loops. 


' 
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2. Fingers are curled toward you on the inside 
gripping the blade. 

3. Turn both wrists so you can see your thumb- 
nails. The blade begins to twist. 

4. While turning, bend your wrists downward. 
The top of the loop moves away from you and 
drops toward the floor. 

5. Bring your wrists together and cross them 
without changing your grip. 

6. As yoù cross your wrists push them toward 
the floor. 

7. The top of the loop in Step 1 will curl back 
toward you and the three-loop coil will form. 


Scroll saw 


Scroll saws are maintained like other machines. 
Be sure to: 

Æ Select the proper blade guide slot for the 
blade being used. It guides the blade and 
prevents tooth damage. 

Æ Set the tension sleeve or rear tension device 
as described earlier. 

Æ Check the oil level periodically in the 
housing under the saw table. Oil prevents 
wear and heat build-up. 

% Add a small amount of oil or graphite in the 
tension sleeve or rocker pins. This will 
prevent excessive wear. 

Some scroll saws have an air pump, hose, and 
nozzle. This assembly blows off chips to keep the 
cutting line visible while sawing. Check the airflow 
periodically because the pump could get damaged 
or the hose could be loose or broken. 


Think Safety—Act Safely 


Follow all safety guidelines as you work. Have a 
firm footing and keep your distance from the point of 
operation. Use your senses of sight, sound, touch, and 
smell to detect potential problems. See Figure 21-70. 


Summary 


Sawing is a fundamental process in cabinet- 
making. Stationary power saws cut lumber and 
composite materials to component sizes. Choose a 
saw and proper blade according to the material and 
direction of cut. For sawing straight parts, choose a 
table saw or radial arm saw. For cutting curved 
components, select a band saw or scroll saw. 

The saw blade makes a big difference in the 
edge. The proper saw blade makes the operation 
efficient. Selecting the wrong blade may result in a 
splintered surface or burnt edge. 
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To saw efficiently, blades must be sharp. Jointing, 
setting, gumming, and filing (grinding) are all steps 
in sharpening. Some blades can be hand sharpened. 
However, it is best to have blades sharpened by a 
professional with the appropriate machines. Also 
maintain machines properly. Inspect, clean, adjust, 
and lubricate them periodically. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List two saws you might choose for straight- 
line cutting. 

2. Describe how you adapt a saw designed for 
cutting curved lines to cut straight. 

3. The slot made as a saw blade cuts through the 
material is called a(n) 

4. List three methods of guiding material past the 
blade on a table saw. 

5. What table saw safety feature helps prevent mate- 
rial from being thrown back toward the operator? 

6. List three blades you might select for cutting 
1⁄2” (13 mm) lumber across the grain. 

7. Which direction do you turn the table saw 
arbor nut to loosen it? 

8. Describe two setup procedures for positioning 
the table saw blade. 

9. A hollow ground blade is generally set 
higher above the material than a flat blade. 

10. Name two methods of controlling part length 

when cutting duplicate parts on a table saw. 
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On a table saw, the is tilted for beveling. 

When is resawing on the table saw a one-pass 

operation? 

What radial arm saw adjustment does the 

elevation crank perform? 

a, raise or lower the blade 

b. position the blade for a miter cut 

c. position the blade for ripping in the in- 
rip mode 

d. position the blade for beveling 

Describe the procedure for crosscutting a 4’ by 

8’ (1220 mm by 2440 mm) sheet of plywood on 

the radial arm saw. 

The controls the curve radius that 

can be cut on a band saw or scroll saw. 

To saw a component with sharp inside or 

outside curves that change direction, 

are necessary. 

What adjustment is made when the band saw 

blade travels to one side of the wheels? 

Describe how a scroll saw can cut interior holes 

and cutouts. — 

What characteristics would you look for to 

select the following circular blades? 

a. rip 

b. crosscut 

c. combination 

d. planer 

e. plywood 

f. triple-chip carbide-tipped 

List three common shapes of band saw blades 

and the materials they cut. 
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This band saw is used to make irregular curves and arcs, and it can also rip, 
bevel, and resaw. (Clausing Industries) 


Sawing with Hand and 
Portable Power Tools 


Objectives 


After studying this chapter, you will be able to: 

* Select and use handsaws. 

* Select and use portable power saws. 

æ Follow the maintenance requirements for hand 
and portable power saws. 

#¢ Sharpen handsaws. 


Important Terms 


dovetail saw 
keyhole saw 

offset dovetail saw 
reciprocal saw 
saber saw 


backsaw 

circular saw 
combination saw 
compass saw 
coping saw 


S tationary power saws are used by most cabinet- 
makers. However, there are a few situations when you 
will select a handsaw or portable power saw instead of 
a stationary machine. See Figure 22-1. For some cuts, 
stationary saw setup time may take too long. Other 
times, you may be installing on-site architectural base, 
trim, and other woodwork where stationary machines 
are not available. Refer to Figure 12-45 for the sawing 
characteristics of various wood species. 


E AA T Ne >... 


Figure 22-1. Portable power tools, such as this saber saw, 
are often an excellent alternative to stationary power 
tools. (Robert Bosch Power Tool Corp.) 


Handsaws 


Handsaws described here fit in one of two 
groups: narrow or wide blade. Those with wide 
blades are designed to cut straight for short distances. 
These include: combination, backsaw, dovetail, and 
offset dovetail saws. Those with narrow blades are 
best for sawing curved workpieces. These include 
compass, keyhole, and coping saws. 

Handsaws should be limited to cutting lumber 
and low-density manufactured wood products, 
such as plywood. Bonding resin contained in high- 
density fiberboard or particleboard dulls the blade 
quickly. Sawing these materials also takes much 
time and effort. Instead, use a portable power saw 
with a carbide blade. 


Sawing straight lines 


There are four saws typically used for sawing 
straight lines. These saws are the combination saw, 
backsaw, dovetail saw, and offset dovetail saw. 


Combination saw 


The combination saw rips on one edge and 
crosscuts on the other. See Figure 22-2. A unique 
feature of this saw of oriental origin is that it cuts on 
the pull stroke. Most saws cut on the push stroke. 
These saws are used to cut mortises, grooves in the 
mid-panel, and sliding dovetails. They are useful 
for working into restricted areas without damaging 
adjacent work. 


Backsaw 


A backsaw makes smooth and accurate straight 
cuts. See Figure 22-3A. The saw may be 10” to 30” 
(254 mm to 762 mm) long with 10 teeth per inch 
(TPI) to 15 TPI. Teeth per inch is also referred to as 
points per inch (PPI). There is a rigid rib on the back 
edge to keep the blade straight. Because of its accu- 
racy, the backsaw is often used in miter boxes. 

To use it, clamp workpieces horizontally and saw 
at a low angle, almost horizontal. A block of wood 
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Figure 22-2. The pull-stroke combination saw can be 
used for both crosscutting and ripping. 


clamped parallel to the saw mark on the workpiece 
provides a guide. See Figure 22-3B. Keep the saw 
snug against the block to assure a straight cut. 


Dovetail saw 


The dovetail saw looks much like a narrow 
backsaw. See Figure 22-4A. Typically it is 10” (254 mm) 
long with 15 TPI to 21 TPI. The name comes from the 
dovetail joint, which the saw was originally made to 
cut. See Figure 22-4B. 


Offset dovetail saw 


The offset dovetail saw is designed to cut flush 
with a surface. See Figure 22-5. The handle is offset 
from the saw blade. A reversible handle permits 
sawing flush on either the left or right side. 


Figure 22-3. A—The backsaw has a rib that keeps the 
blade rigid. (Stanley Tools) B—A block of wood clamped 
to the workpiece can be used as a guide. 
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Figure 22-4. A—Dovetail saw. (Stanley Tools) B—The saw 
is named after the dovetail joint that it was designed to 
cut. (Porter) 


Sawing curved lines 


Handsaws for curved lines have narrower blades 
than those for cutting straight. This allows the blade 
to change direction as it cuts through the workpiece. 
The three saw styles used for sawing curved lines are 
the compass, keyhole, and coping saws. 


Compass and keyhole saws 


Compass and keyhole saws look very similar. 
They both cut curves. See Figure 22-6A. Most people 
consider compass and keyhole saws the same tool. 
However, the compass saw has 8 TPI or 10 TPI. The 
keyhole saw is finer, with 12 TPI or 14 TPI. Kerf 
edges will be smoother if a keyhole saw is used. 

The blade is tapered. Long saw strokes allow 
you to cut larger curves. You can cut a smaller 
radius curve using the narrower end of the blade 
with short strokes. See Figure 22-6B. Some manu- 
facturers produce nested saws. These have one 
handle and a number of different size blades. 

Compass and keyhole saws will cut out interior 
holes and curves. See Figure 22-6C. Drill a hole in 
the area to be removed. Make the hole larger than 
the narrow end of the blade. Then insert the blade 
and saw the contour. 


Coping saw 

The coping saw is a versatile curve cutting tool. It 
consists of a handle, frame, and removable blade. See 
Figure 22-7A. Blades may vary from 5 TPI to 32 TPI. A 
slotted paw] at each end of the frame holds the blade. 
Frame throat depth, the distance from the blade to the 
frame, is either 4 5/8” or 6” (117 mm or 152 mm). It 
determines how far you can saw into the workpiece. 

To install a blade, loosen the threads on the 
handle. Fit the blade with the teeth pointed toward 
the handle and retighten. 


Figure 22-5. The offset dovetail saw can cut flush with 
the surface. (Brookstone) 
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Figure 22-6. A—Compass and keyhole saws are used for 
large radius curves. B—The narrow end of the blade will 
cut a smaller radius curve. C—Holes must first be drilled 
before cutting internal curves. (Porter) 
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The pawls turn and allow the blade to cut in 
different directions. The saw can cut away from 
you, to the left or right, or back toward you. See 
Figure 22-7B. Coping saws cut on the pull stroke so 
that less pressure is applied to the blade. Otherwise, 
the blade is likely to break. 


Figure 22-7. A—The coping saw has a narrow blade held 
by a frame. (StanleyTools) B—This saw is excellent for 
small radius curves and internal cutting. (Porter) 


Coping saws are used for cutting copes at the end 
of material that is to meet a piece of irregular shape. 
The most common is coping the end of crown 
molding where it meets another at an inside corner. 
Coping is preferable to a mitered corner due to 
shrinkage that tends to open a mitered corner. When 
the coped corner is opened, the uncut end remains. 

Coping saws are often used for cutting out small 
internal areas. Drill a small hole in the cutout space. 
Slip the blade through the hole and secure it in the 
frame. Then saw the contour. 


Sawing by Hand 
To saw accurately by hand, select the proper saw. 
Then, use the proper procedure for that particular saw. 


Selecting handsaws 


When selecting a handsaw, consider the work- 
piece you are making. Then, select a wide blade saw 
for straight cuts and a narrow blade saw for curved 
cuts. Also decide the teeth per inch needed. More 
teeth produce a smoother edge. 

Another consideration is the thickness of the 
material you are cutting. Always try to have three or 
more teeth in contact with the material. For 
example, a 5 tooth per inch saw should not be used 
with 4” (6 mm) wood. Only two teeth would touch 
the material at one time. This can cause chipping. 


Sawing properly 

Use reciprocal (back and forth) motion when 
sawing by hand. Move the saw in a straight line. Most 
handsaws are held at 90° to or parallel with the work- 
piece. However, the angle will vary with the saw 
used. For example, keep the rip saw at a 60° angle and 
a crosscut saw at a 45° angle. See Figure 22-8. Saw 
with a full stroke as much as possible. Your stroke 
may be limited on curved cuts. If the saw teeth are 
sharp, only slight pressure should be necessary. 


Crosscutting 


Ripping 
Figure 22-8. Ripping should be done at a 60° angle, while — 


crosscutting is at a 45° angle. 


The steps in sawing apply generally to most or 
all handsaw operations. To saw properly, proceed as 
follows: 

1. Select the correct saw according to type of cut. 

2. Align the blade beside your thumb at the saw 
mark. For precision cuts, clamp a straight board 
along the mark. 

3. Start the kerf by pulling the blade on the return 
stroke across a corner. 

4. Apply slight downward pressure to keep the 
blade from jumping out of the kerf. 

5. Relax the pressure on the back stroke. No 
cutting is being done. 

6. Use a guide if possible to maintain alignment. A 
miter box or jig could be helpful. See Figure 22-9. 

7. Shorten the stroke and reduce pressure as you 
near the end of the cut. Also support the part 
being cut. This prevents the workpiece from 
falling or splintering. 


Figure 22-9. A—Miter box with blade guides and angle 
lock. (Stanley Tools) B—Homemade miter box. (Porter) 
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Portable Power Saws 


Power tools are preferred over hand tools for 
sawing. They are lightweight and easily guided 
over the material. Like stationary power and hand- 
saws, the blade shape determines whether the tool 
will cut straight or curved lines. 

Plan your sawing sequence before starting to 
cut. Mark all cuts, including relief cuts when sawing 
curves. Plan how you will control the saw, work- 
piece, and the excess being removed. This can pose 
a problem with portable tools because you must 
hold the saw, workpiece, and excess. Decide how to 
support the material before and after it is cut. 

Several options include: 

x Use a sawhorse. 

Æ Secure the material in a vise. Also consider 

using clamps. 

% Saw over the edge of a bench. 

æ Raise the workpiece on scrap material so the 

blade clears the bench. 


Sawing straight lines 


There are two basic portable tools for sawing 
straight lines. They are the portable circular saw 
and power miter saw. A saber saw (reciprocal saw) 
will cut straight if placed against a straight edge 
using a blade with wide set teeth. These are more 
suited for curved sawing, but a skilled operator can 
saw straight enough for most purposes. 


Circular saw 


The circular saw is a versatile cutting tool. It can 
be set up for ripping, crosscutting, mitering, and 
beveling. It may even be used for cutting joints. The 
portable circular saw is not as accurate as stationary 
tools. However, it is excellent for cutting lumber 
and paneling to approximate size. A specific type of 
portable circular saw, a power miter saw, may be 
used to make accurate cuts. See Figure 22-10. 

Circular saws are classified by the largest blade 
diameter that can be installed. Sizes range from 3%” to 
16” (95 mm to 406 mm) in diameter. Most portable 
saws use a 714” (184 mm) blade. See Figure 22-11. An 
important feature is the maximum thickness of mate- 
rial that can be sawed. This specification usually is 
listed for both 90° square cuts and 45° bevel cuts. 

A wide range of blades is available, including 
rip, crosscut, combination, paneling, and others. 
The number and style of teeth determine what 
material the blade is suited to cut. 

Another saw feature is a clutch that stops the 
blade under a number of conditions. These include 
dull teeth, inadequate set, resin buildup, high 
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moisture content in lumber, unsupported work- 
piece, and trying to turn the saw while cutting. 
These conditions all could result in the blade 
burning the wood or binding in the saw kerf. 


Saw setup 


There are two adjustments on the portable 
circular saw. One tilts the blade from 0° to 45°. The 
other moves the base to expose more or less of the 
blade. This allows you to set the recommended 
blade depth 1/8” (3 mm) greater than the material 
thickness, the safest depth setting. A blade set for a 
deeper cut can reduce loading and lets the saw 
work easier. However, when fewer teeth contact the 
workpiece, there is a greater chance of splintering. 

Inspect the blade before you begin the operation. 
Be sure the correct blade is installed and it is sharp. 


Figure 22-10. A portable power saw is a handy tool for 
rough-cutting lumber. (Vermont American Tool Co.) 
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Blade changing 


1. 


Zs 


OO 
>> 


To install a different blade, proceed as follows: 
Turn the switch off and disconnect power to 
the saw. 

Lay the saw on its side. (Notice the direction 
the teeth are pointing.) 


. Secure the blade so it cannot turn. Some saws have 


an arbor lock. This prevents the motor shaft from 
turning. For those with no lock, insert a block of 
softwood between the teeth and base. You might 
also clamp a C-clamp or handscrew to the blade. 


. Remove the retaining screw or nut. It will have 


right- or left-hand threads. 


. Swing the retractable guard around from 


beneath the saw base. 


. Slide the blade out through the slot in the base. 
. Wipe chips from the arbor where the replace- 


ment blade will sit. 


. Install the replacement blade. The teeth should 


point upward toward the front. Make sure the 
blade seats properly and the arbor hole matches 
the arbor. See Figure 22-12. Instructions are printed 
on some blades for matching the blade hole. 


Figure 22-12. Saw manufacturers often use exclusive 
arbor shapes. 


Figure 22-11. Three circular saws. A —3 3/8” (88 mm) battery powered model. B—7 M4” (184 mm) is most common. (Makita 


U.S.A., Inc.) C—16 3/8” (416 mm) (Makita U.S.A., Inc.) 


9. Replace and tighten the retaining screw or nut. 
Secure the arbor or blade as you did when loos- 
ening the nut. 

10. Allow the guard to swing back into position 
and reconnect electrical power. 


Saw operation 


Circular saws cut lumber, paneling, and manu- 
factured composite products. The direction of the 
grain in lumber and plywood usually determines 
which blade you use. Carbide tipped blades work 
best when sawing composite material. 

Circular saws cut in an upward direction. 
Splintering occurs on the top surface, especially 
when crosscutting. Mark the cutting line to be 
sawed on the poor side of your work. If cutting 
paneling or plywood, have the prefinished or deco- 
rative face down. 

Once the material has been marked, select depth, 
and bevel angle as necessary. See Figure 22-13. 
Loosen and tighten the knob for each and position 
the blade. Most saws provide a scale showing 
approximate depth and angle. 

When ready to saw, align the indent or mark on 
the saw base with the marked line on the work- 
piece. See Figure 22-14. The greatest amount of 
material should be under the base. If you are 
making a bevel cut, the 90° base mark cannot be 
used because the saw will not enter the material on 
the line. See Figure 22-15. Some manufacturers 
provide two marks: one marks alignment when 
making a square (90°) cut, and the other is used for 
45° beveling. 
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Figure 22-13. Set the blade 1/8” (3 mm) deeper than the 
material thickness. (Chuck Davis Cabinets) 
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Check the blade alignment before starting the 
saw. Most saws have a retractable guard. By 
moving the guard, you can see where the blade 
touches the material. Return the guard to its normal 
position before starting the saw. 

Circular saws contain a trigger switch in the 
handle. Most have a knob or secondary handle to 
help guide the saw. Have a firm footing when using 
the tool. Keep the power cord clear of the material 
and away from your feet. 

Back the saw 1⁄4” (6 mm) away from the material 
and turn it on. Move the saw forward through the 
material, keeping it aligned with your mark. Support 
the excess as you reach the end of the workpiece cut. 
After completing the cut, wait until the blade stops 
before putting the saw down. Check to see that the 
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Figure 22-14. Align the saw notch with the line marked 
on the material. (Milwaukee Electric Tool Corp.) 
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Figure 22-15. It is difficult to align with a marked line 
when beveling. (Chuck Davis Cabinets) 
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guard has returned to its proper position. A splinter 
or loose knot could wedge the guard open. 

Ripping lumber presents several problems for 
the operator. For a long workpiece, you must move 
along beside the saw. Using a rip fence or straight 
edge will help your accuracy. If no device is avail- 
able, use the measurement marks on the saw base. 
See Figure 22-16. 


Figure 22-16. Three methods of guiding a circular saw. 
A—Using a saw guide. (Milwaukee Electric Tool Corp.) 
B—Clamping a straight edge. (Chuck Davis Cabinets) 
C—Guiding with your fingers. (Chuck Davis Cabinets) 


On long lengths of lumber, the saw kerf may 
tend to close. This can cause the saw blade to bind. 
To prevent this, use one or more kerf spreaders. See 
Figure 22-17. They work much like the splitter on a 
table saw. You might use wooden wedges or screw- 
drivers as kerf spreaders. 

Angled (miter) cuts may either be sawed free 
hand, or with an accessory. The one shown in 
Figure 22-18 aligns and guides the saw. 


Plunge cuts 


Plunge cuts are made to cut slots or pockets in 
the material. The saw blade touches the surface 
first. See Figure 22-19. The procedure is as follows: 

1. Preset the saw blade at 90° and at the proper 
depth. 
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Figure 22-17. Kerf spreaders decrease the chance of the 
saw blade binding in the kerf. (Adjustable Clamp Co.) 


Figure 22-18. This circular saw accessory allows you to 
cut angles. (Matrix Enterprises) 


Figure 22-19. Plunge cutting with a circular saw. (Chuck 
Davis Cabinets) 


2. Place the front edge of the saw base on the 
material over the section to be removed. The 
saw blade should enter at about the middle of 
the line to be cut. 

3. Rotate the retractable guard away from the 
blade. This can be hazardous. Keep your fingers 
above the saw base and away from the blade. 

4. Start the saw with the teeth slightly above the 
material. 

5. Lower the saw slowly until the base is flat on 
the material. 

6. Release the guard and complete one-half of the cut. 

7. Release the trigger switch and allow the saw 
blade to come to a complete stop. 

8. Lift the saw out of the kerf and turn the saw 
around. 

9. Insert the blade and saw to the other end of 
the line. 


Power miter saw 


The power miter saw is a precision crosscutting 
tool. See Figure 22-20. It operates similar to portable 
and stationary circular saws. However, it has a limited 
capacity in width of cut and depth of travel. For 
example, the capacity of a saw at a 0° cutting angle 
may be 3” (76 mm) high and 4” (102 mm) wide. At a 
45° angle, it might handle material only 3” (76 mm) 
high and 3” (76 mm) wide. See Figure 22-21. 

The saw cuts in a downward direction. The 
Operator is protected by a plastic shield. While 
sawing, keep hands 4” (102 mm) away from the 
point of operation. Clamp short workpieces. 
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Figure 22-20. Power miter saw set to cut molding. (Chuck 
Davis Cabinets) 
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Figure 22-21. The compound miter saw provides the 
ability to bevel the cut. (Ryobi America, Inc.) 
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To operate the power miter saw, proceed as follows: 

1. Be sure the material dimensions are within the 
saw’s capacity. 

2. Set the pivot handle to the desired angle. 

3. Release the lock button if the saw is in a down 
position. 

4. Place marked material on the saw table against 
the fence. 

5. Align the cut by lowering the blade next to the 
cutting mark. Make sure the blade is on the 
excess side of the cutting mark. 

6. Allow the blade to return to its normal position. 

7. Hold the material against the fence with your 
left hand or a clamp. 

8. Grip the saw handle firmly. 

9. Turn on the saw. Allow the saw to reach full 
speed before cutting. 

10. Push handle downward gently to make the cut. 

11. When the cut is complete, release pressure. The 
saw will return to its normal position. 

12. Release the trigger and allow the blade to stop 
completely. Some saws have an automatic 
brake that stops the blade quickly. 

13. Remove the workpiece and excess. 
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Compound miter saw 


Besides performing all the operations of a stan- 
dard power miter saw, the compound miter saw is 
capable of beveling. See Figure 22-22. 


Sliding compound miter saw 


The sliding compound miter saw is a logical exten- 
sion to the compound miter saw. See Figure 22-23. 
These saws may also be used to replace radial arm 
saws in small shops. In comparison to the radial arm 
saws, they are limited in width of cut and depth of 
travel. However, when compared to the power miter 
saw and compound miter saw, the capacity in width 
of cut is increased in some machines to about 
12” (305 mm) with a reduction in depth to a 
maximum from 1%4” to 2 15/16” (44 mm to 75 mm). 
On a miter or bevel cut these dimensions are reduced. 


Figure 22-22. The sliding compound miter saw provides 
greater crosscut capacity. (Ryobi America, Inc.) 


Figure 22-23. Most power miter saws have limited 
material capacity. 


Some machines are designed to cut on the pull 
stroke using blades with a negative hook angle in 
the manner of a radial arm saw. Others are designed 
so that the carriage is to be extended fully, the blade 
pivoted into the stock, and then the carriage 
pushed through the material. The carriage is safely 
behind the fence at the completion of the cut. 


Sawing curved lines 


Two basic portable tools, the saber saw and 
reciprocal saw, are best suited for curved sawing, 
but a skilled operator can also make straight cuts 
using a straight edge. 


Saber saw 


The saber saw, also called a bayonet saw, has 
many uses in the cabinetmaking shop. Figure 22-24. 
It can cut outside curves and internal holes. With 
the proper blade, you can cut wood, metal, 
ceramics, and plastics. With the proper jig, you can 
cut circles and arcs. 

Saber saws offer many styles and features. 
Included are saws that: 

* Are operated with one or two hands. 

X Have single or variable speed. 

æ Saw in one or two directions. 

* Cut only at 90° or bevel to 45°. 

Æ Have blade shafts that may optionally 

operate in an orbital manner. 


Saw setup 


Know the capabilities of your saber saw. Be 
familiar with its settings and the type of blade it 


Figure 22-24. Saber saw. (Chicago Pneumatic Tool Co.) 


requires. Change blades when sawing different 
materials or when the blade becomes dull. Most 
blades for cutting wood have 6 TPI to 12 TPI. See 
Figure 22-25. A 10 TPI blade is adequate for most 
sawing. Select a finer tooth blade for thin material. 
Remember, at least three teeth should always 
contact the material. Not all blades will fit in every 
saw chuck. Different tool manufacturers may have 
their own style blades and chucks. 
To change a blade on some saber saws, proceed 
as follows: 
1. Turn the switch off and disconnect power to the 
saber saw. 
2. Loosen the set screw(s) in the side of the chuck 
and remove the blade. 
3. Install the new blade with the teeth pointed 
forward. 
4, Tighten the set screws. 
5. Reconnect electricity. 


Saw operation 


Saber saws cut on the upward stroke. Have the 
better surface of the material facing downward. For 
sawing curved lines, you should make relief cuts in 
the excess along the curve. See Figure 22-26. 
Straight cuts can be made by guiding the saw base 
along a straight edge using a blade having consid- 
erable set in the teeth. Bevel cuts can be made by 
tilting the saw on its base. Circles are best cut with 
a guide and pivot. See Figure 22-27. 

You can plunge cut with a saber saw. See 
Figure 22-28. However, you must be careful because 
the blade can be broken easily. The procedure for a 
plunge cut is as follows: 

1. Make sure the base is at 90° angle. 

2. Rest the saw on the front edge of the base. 

3. Align the blade with the marked line. Make 
sure the blade is on the waste side of your 
workpiece. 
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Figure 22-26. When making a series of circular cuts with the 
saber saw, use a line to guide the cut. (Bosch Power Tools) 
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Figure 22-27. Saw accurate circles with a guide and pivot 
accessory. 


ey: 
Figure 22-28. Plunge cutting with a saber saw. The tip of 
the blade must not bounce on the material. (Chuck Davis 
Cabinets) 
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4. Tilt the blade to about a 60° to 80° angle, 
depending on blade length and length of saw base. 

5. Hold the machine firmly against the material 
and start the saw. 

6. Slowly pivot the blade downward into the 
material. 

7. As contact is made and the blade begins its cut, 
move the saw in a slow forward motion until 
the blade cuts through. 

8. After the blade cuts through the lower surface, 
place the base flat and go on with the cut. 

9. When the cut is complete, turn off the saw. 

. Allow the blade to stop before removing it from 

the kerf. 


Reciprocal saw 


Rarely is the reciprocal saw used in cabinet- 
making. It might come in handy for rough cutting 
when performing plumbing or electrical work in 
conjunction with installing cabinets. The saw resem- 
bles a heavy duty saber saw. See Figure 22-29. It typi- 
cally has a wider and thicker blade, but can perform 
the same functions. There are one speed, two speed, 
and variable speed models. Saw dense materials at a 
slow speed and soft materials at a high speed. 

The tool has a trigger, handle, and lock. A 
second handle is used for added control. The shoe 
rests on the material. It is comparable to the base on 
a saber saw. However, the shoe is always movable. 


Saw setup 


The only two setup steps for the reciprocal saw 
is shoe positioning and blade changing. Although 
the shoe is movable, it can be secured in two posi- 
tions for different amounts of blade exposure. To 
change the blade, loosen the chuck set screw(s), 
replace the blade, and retighten the screw(s). 


Figure 22-29. Reciprocal saw. (Makita U.S.A., Inc.) 


Saw operation 

Place the saw’s shoe firmly against the material 
while cutting. Large radius, irregular, or curved 
cuts can be sawn without relief cuts. 

There is one major difference between saber and 
reciprocating saw blades. On the saber saw, the teeth 
are in line with the shaft. On the reciprocating saw, the 
blade follows a different path. It is angled forward. 
This angle is called cant. Cant allows the blade to be 
free of the saw kerf on the back stroke. The teeth do 
not rub the material, thus the blade stays sharp longer. 


Maintaining Hand and Portable 


Power Saws 


Little maintenance is needed for most hand and 
portable power saws. Handsaws should be kept free 
of rust by rubbing the blade with steel wool. A coat 
of wax or silicone will protect the blade from mois- 
ture and reduce friction while sawing. Inspect the 
handle screws periodically to see that they are tight. 

Portable saws may or may not need lubrication. 
Some saws have sealed bearings and self-lubricating 
mechanical parts. These should not need lubrication 
for the life of the saw. Those that do, will have a 
maintenance label. Generally, you need to put heavy 
grease in worm gear drive mechanisms. There will 
be a removable plate or screw on the saw housing. 
Apply silicone lubricant to adjusting knobs, screws, 
and movable parts outside the motor and drive. 

Keep all saws clean and free from moisture or resin 
buildup. Periodically check all power cords for deteri- 
oration and damage. Replace any defective parts. 


Maintaining saw blades 


Saw blades should have adequate set and be 
sharp to the touch. Keep them free of rust and resin. 
Inspect blades frequently for cracks (especially in 
the gullets), warpage, bluish color from over- 
heating, and missing or damaged teeth. 

Proper maintenance may include cleaning, 
sharpening, or discarding the blade. Clean resin 
from the blade with paint thinner or oven cleaner. 


Wear rubber gloves when working with hazardous © 


materials. Remove rust with oil and fine steel wool. 
Then wipe away the oil and coat the blade with 
paste wax or silicone spray. 

Blade sharpening is a time consuming and there- 
fore costly process. You should decide whether to 
have the blades machine-sharpened accurately or do 
it by hand. This is the only method for sharpening a 
carbide tip blade. Many manufacturers of carbide tip 
blades provide sharpening service; your blade 
returns as good as new. 
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Summary 


Hand and portable power saws are used when a 
stationary power saw is not appropriate or unavail- 
able. Handsaws are best suited for cutting lumber 
and low density manufactured wood products. 
Power saws equipped with carbide tipped blades 
will cut through most any material. 

Handsaws used in cabinetmaking for straight 
cutting include backsaws and dovetail saws for 
accurate cuts and jointmaking. 

Portable power saws for cutting straight lines 
include the circular saw and power miter saw. 
These are used on construction sites for cutting, 
framing, lumber, and paneling. The power miter 
saw cuts trim and base. In cabinetmaking, you can 
saw standard stock and paneling to approximate 
sizes. Some jointwork can even be done with the 
power miter saw. It is accurate, but has limitations 
on the size of material it can cut. 

Portable power saws for cutting curved lines 
include the saber saw and reciprocal saw. These two 
are somewhat similar. They both use a straight, flat 
blade and cut with short reciprocating strokes. The 
saber saw is more accurate, because you can control 
it better. The reciprocal saw is harder to handle, but 
is excellent for rough cuts. Most saws need rela- 
tively little maintenance. The blade should be 
periodically checked and discarded, if necessary. 
Portable power saws may or may not need lubrica- 
tion. Check the maintenance manual or look for 
lubrication instructions on the saw housing. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Why are wide blade saws more suited for 
straight line cutting than are narrow blade saws? 
2. List the two methods for specifying the teeth on 


a saw blade. 
3. Rip saws are designed to cut the grain. 
4. Crosscut saws are designed to cut the grain. 
5. Which two handsaws are often used for joint 


making? 
6. Would a coping saw or keyhole saw be the more 
appropriate tool for cutting a small radius curve? 
7. How many saw teeth should always be in 
contact with the workpiece? 
8. Circular saws are classified by size. 
9. What two adjustments to a circular saw might 
you make when preparing to cut a bevel? 
10. When using a circular saw, should the decora- 
tive face of the material be facing up or down? 
11. List three methods of guiding a circular saw 
when ripping a large sheet of plywood. 
12. Saber saw blades for cutting wood have 
to TPI. 


Modern Cabinetmaking 


Shown is the proper technique for cutting with a handsaw. (Vermont American) 


Surfacing with the 
Jointer and Planer 


Objectives 


After studying this chapter, you will be able to: 
% Read wood grain to prevent chipping workpieces 
while surfacing. 


* Set up and operate the jointer. 

% Set up and operate the planer. 

3% Explain the sequence of steps to square workpieces. 
Æ Maintain the jointer and planer. 

% Sharpen jointer and planer knives. 
Important Terms 

fence outfeed roller 
gib outfeed table 
gib retainer screws planer 

infeed roller ~ planing 

infeed table surfacing 
jointer table roller 
jointer / planer thickness scale 
jointing 


Laber faces, edges, and end grain are 
surfaced to produce flat and smooth cabinet parts. 
A high quality surface is obtained through the 
proper setup, operation, and maintenance of 
surfacing machinery. Practicing these skills will 
reduce the time you spend smoothing the product 
with abrasives or scrapers. The surfacing character- 
istics of various wood species are found in Chapter 
12. Refer to Figure 12-45. 

Jointers and planers are the principle machines 
for surfacing. See Figure 23-1. Suppose you begin 
with rough-sawn stock. One face is surfaced with a 
jointer. The other face is surfaced with the planer. 

Jointing, followed by planing, brings stock to an 
even thickness. The amount of surfacing needed 
depends on the lumber. Lumber bought as 52S 
(surfaced two sides) may not need additional 
surfacing. Rough and warped lumber obviously 
will require much work. 

Surfacing usually corrects lumber warpage. 
However, to eliminate warp, extra stock must be 
removed. Removing a cup or bow reduces the 


board’s thickness. Eliminating crook reduces the 
board’s width. The degree of warp limits the 
finished dimensions of both thickness and width for 
any given length of board. 


Figure 23-1. Surface lumber square on jointers and 
planers. (Delta International Machinery Corp.) 
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Reading Wood Grain 


The results of surfacing can be disastrous unless 
you can read the grain. The grain pattern is the figure 
formed by cutting across the annual rings of a tree. 
This pattern will be different for flat-sawn, quarter- 
sawn, and other sawing procedures. These sawing 
processes produce lumber with either straight grain 
or crossgrain. 

In lumber with straight grain, the lines formed 
by the annual rings run parallel to each other the 
full length of the board. In lumber with crossgrain, 
the grain angles or forms V shapes. Problems arise 
when surfacing crossgrain lumber. Feeding the 
wrong direction can result in the cutter chipping, 
tearing, or splitting the wood. 

Proper feed directions are shown in Figure 23-2. 
Straight grain lumber can be fed in either direction, 
for faces and edges, on both the planer and jointer. 
Crossgrain lumber is fed so the cutter doesn’t chip 
up the layers of wood growth. When surfacing 


Feed in either 
direction 


Crossgrain 


End to Feed First 


Figure 23-2. Plane and joint surfaces so the grain doesn’t tear. 


faces, feed so the grain pattern V shape points away 
from the cutter. For edges, feed so the V shape points 
toward the jointer cutter. 


Think Safety—Act Safely 


Operating jointers, planers, and other power 
equipment for surfacing requires concentration and 
planning. Be attentive to your own actions. Plan 
your material handling steps thoroughly, both 
before and after processing the material. Always 
stay a reasonably safe distance from the point-of- 
operation. Other safety tips are: 

Wear eye protection. 

Remove jewelry and secure loose clothing. 

Have a solid footing. - 

Use pushing devices for safer control of 

small workpieces. 

Know that 3” by 12” (76 mm by 305 mm) is 

the minimum dimension any workpiece 

should be for jointer, planer, or radial arm 

saw surfacing. 

Æ Keep point-of-operation and other safety 
devices in place. 

% Use fences on jointers and radial arm saws to 

guide your work. 

Know where to reach the STOP switch. In an 

emergency, you need it immediately without 

having to look for it. 

Stand slightly to the side of the workpiece 

being processed. 

Have someone help you handle long stock. 

Wait for the planer to coast to a complete 

stop before removing a wedged workpiece. 

Inspect your work regularly for defects 

indicating inaccurate machine adjustments. 

Maintain equipment properly for efficient 

surfacing. 

Control wood chips and shavings with an 

exhaust system. 
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Jointer 


The jointer is a multipurpose tool for surfacing face, 
edge, and end grain. When squaring lumber, a face and 
edge are first jointed. The board is then cut to width and 
the edge jointed to remove saw marks. End grain may 
be surfaced after cutting workpieces to length. — 


Jointer components 


The jointer consists of four major components, 
which are the cutterhead, infeed table, fence, and 
outfeed table. See Figure 23-3. Machine size is based on 
the maximum width of lumber that can be surfaced. 


Cutterhead 

The cutterhead has three or four knives that rotate 
at about 4000 revolutions per minute (rpm) to 5000 
rpm. The length of the cutterhead, which varies from 
4” to 12” (102 mm to 305 mm), limits the maximum 
width of lumber that can be surfaced. A movable 
cutterhead guard covers the point-of-operation. 


infeed table 


Material is fed into the cutterhead by sliding it 
along the infeed table. The depth of cut is set by 
raising or lowering the infeed table below the top of 
the cutterhead. This is done by loosening the infeed 
table lock and turning the infeed table adjusting 
handwheel. Look at the depth-of-cut scale for the 
amount of material to be removed. After setting the 
infeed table, retighten the table lock. 


Fence 


The fence guides the workpiece into the cutter- 
head. It can be angled to bevel edges. However, 
most often it is set square to joint at 90°. To tilt the 
fence, loosen the fence tilt lock and set the fence 
angle. You can also slide the fence across the cutter- 
head. This determines what portion of the cutter- 
head does the surfacing. Reposition the fence 
periodically when jointing narrow material. Slide 
and lock the fence over a different section of the 
cutterhead. This assures the entire knife width is 
used so dulling will occur more evenly and knives 
require sharpening less often. Loosen the fence lock 
knob, slide the fence, and retighten the knob. 


Fence Fence tilt 
slide knobs 


lock knob 


Cutterhead 


guard Infeed 


table 
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' PER ~~ infeed table 
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. - = adjusting 
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Outfeed : ae lock Depth-of-cut 
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adjusting 
knob 
Outfeed 
table 
table lock 


Figure 23-3. Components of a jointer. (Powermatic) 
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Outfeed tahi 


The outfeed table supports the workpiece after 
it passes the cutterhead. The outfeed table should be 
set at exactly the same height as the cutterhead 
knives. Adjust the table by loosening the outfeed 
table lock and turning the table adjusting knob. 


Preparing for jointer surfacing 


There are several important decisions to make 
before operating a jointer. First, check the setup. 
Then decide how to feed the lumber. 

Set the fence position perpendicular to the infeed 
table for a 90° (square) corner. Use a try or combina- 
tion square to set the fence. See Figure 23-4A. For 
beveling, use a sliding T-bevel to set the fence angle. 
Some jointers have a fence tilt scale. See Figure 23-4B. 


Figure 23-4. A—Set the jointer fence at 90° using a 
square. (Chuck Davis Cabinets) B—Some jointers have a 
fence tilt scale located at one end. 
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Set the depth of cut. Loosen the infeed table lock 
and turn the handwheel. The depth of cut may be 
1/16” (2 mm) or less to remove saw marks. Set the 
depth according to the depth scale located under 
the infeed table. If there is no depth scale, look at the 
difference between the infeed and outfeed fence 
heights. (The outfeed table should be even with the 
cutterhead.) This is the actual depth of cut. 

Select appropriate push boards or sticks. Have 
several different sizes and shapes available. Knobs 
or handles on the boards provide the safest control. 
See Figure 23-5. 

Determine which faces or edges of the stock are 
to be jointed. Read the grain of the stock. 
Remember, you feed in different directions for edge 
and face jointing. Also inspect for warp. If the work- 
piece is warped, always place the concave (cupped) 
side against the infeed table. See Figure 23-6. 


Figure 23-5. Use push sticks and push boards when 
jointing. Hold the board firmly against the table when 
face jointing. (Delta International Machinery Corp.) 


Figure 23-6. The concave side of a cupped face should be 
placed down. (Chuck Davis Cabinets) 


Check the workpiece length. It should be at least 
12” (305 mm) long for jointing. Use a hand plane for 
shorter workpieces. The material should be at least 
3” (76 mm) wide to hold it down with push boards 
when face-surfacing. Otherwise, use a push stick. 
The material should also be at least %” (13 mm) 
thick. Thinner material could splinter. 


Operating the jointer 

Jointers are used first when squaring lumber. 
Normally, you will joint one face of a board, then one 
edge. Next, you surface the other face to final thick- 
ness with the planer. Then, you rip the board to width. 
You may wish to rip the board slightly oversize. Then 
return to the jointer and remove the saw marks. Once 
all faces and edges are flat and corners are square, cut 
one end square. Then cut the workpiece to length. You 
may cut the workpiece 1/16” (2 mm) over the length 
to allow for jointing end grain. 


Jointing a face 
s 


To joint a face, proceed as follows: 

1. Set the depth of cut at 1/16” (2 mm). 

2. Set the fence to accommodate the workpiece width. 

3. Be sure the guard will move freely when you 
push the lumber past the cutterhead. 

4. Determine which direction to feed the work- 
piece. Refer to Figure 23-2. 

5. Turn on the jointer. 

6. Hold the front of the push board down with your 
left hand. Guide the workpiece forward with your 
right hand on the pusher handle. Press down 
lightly with both hands. When the pusher or work- 
piece reaches the cutter guard, it will push the 
guard aside. Keep both hands on the push board. 

7. Feed the workpiece at a moderate rate. Rapid 
movement will tear or splinter the wood. If 
moved too slowly, burn marks will appear. 

8. You may need to support the material beyond 
the outfeed table. Use a roller accessory at the 
outfeed table height, or have another person 
support the lumber. 

If the workpiece is cupped, place that side down 
to prevent the material from rocking. Refer to Figure 
23-6. If the material is cupped excessively, rip it in 3” 
(76 mm) strips, joint the faces and edges, then 
reglue it. Otherwise, you reduce the thickness of the 
stock too much when removing the cup. 

Twisted stock will rock diagonally when placed on 
the infeed table. Hold the lumber with a push board. 
Keep the two rocking corners equal distance from the 
infeed table as you joint the workpiece. You may wish to 
hand plane the two high corners some before jointing. 


Jointing an edge 
To joint an edge, proceed as follows: 
. Set the depth of cut 1/16” (2 mm). 

2. Check to see that the fence is at a 90° angle to 
the table. 

3. Set the fence to accommodate stock width. 

4. Check that the guard will move freely when 
you push the workpiece past the cutterhead. 

5. Determine direction to feed workpiece. 

6. Turn on the jointer. 

7. Hold down workpiece with your left hand. See 
Figure 23-7. Guide it forward with slight down- 
ward pressure of right hand. Use push sticks to 
keep hands over 4” (102 mm) from the cutterhead. 

8. Feed the workpiece at a moderate rate. 

For a bow or crook, make sure you have just 
enough stock length needed for the cabinet part. 
Then, place the concave side against the infeed 
table. This prevents the material from rocking from 
end to end. 


po 


Jointing end grain 
End grain may be surfaced on the jointer using 

a special procedure. Jointing the board’s entire 
length will chip out the trailing edge. Again, the 
minimum length of cut should be 12” (305 mm). 
Consider whether your table saw with its carbide 
blade will produce the quality of cut required. To 
joint end grain, proceed as follows: 

1. Set the depth of cut to 1/32” (1 mm). 

2. Hold the workpiece face against the fence. 


: - z UA 
Figure 23-7. Edge-jointing. Your left hand holds the 
workpiece against the fence. Your right hand does the 
feeding. (Delta International Machinery Corp.) 
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3. Advance the end about 1” (25 mm) into the 
cutterhead. See Figure 23-8A. 

4. Lift and turn the workpiece around. 

5. Joint the end. See Figure 23-8B. Apply pressure 
to the outfeed table as you near the 1” (25 mm) 
portion you previously jointed. 


Beveling 


To bevel on the jointer, tilt the fence to the 
required angle. Then follow the edge-jointing 
procedure. See Figure 23-9A. For narrow strips, 
clamp a feather board to the fence or use push 
sticks. See Figure 23-9B. 

It is more efficient to rip the bevel slightly over- 
size on the table saw. Then one or two thin cuts on 
the jointer will remove any saw marks. 


> amid 


Fence 
Outfeed table infeed table 
Cutter- 
head 
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Figure 23-8. Jointing an end. A—Joint about 1” (25 mm) 
of an end. B—Turn the workpiece around and finish 
surfacing. (Chuck Davis Cabinets) 
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Figure 23-9. A—Jointing a bevel. B—Use a feather board 
when jointing narrow materials. (Chuck Davis Cabinets) 


Other jointer operations 


Several other operations can be performed on the 
jointer. Cutting rabbet joints is one example. These are 
more specialized and are discussed in Chapter 29. 


e 


Surface the second face of a board so it is made 
parallel to the first side using a planer. See 
Figure 23-10. The planer may have a wider cutting 
head than does the jointer. Like the jointer, the 
cutting head determines the maximum workpiece 
width and the size of the machine. Planer sizes 
range from 10” to 48” (254 mm to 1219 mm). 

A planer should not be used to surface both faces 
of stock without having removed any warp, because 
the planer table rollers press material against the table 
as it cuts. If there is a cup, bow, or twist in the lumber, 
it will be pressed down while surfacing. The warp 
will then spring back when material leaves the planer. 
This is why both jointer and planer are needed for 
proper squaring operations. 


Figure 23-10. Planers surface material to thickness after 
jointing the first face. (Chuck Davis Cabinets) 


Planer components 


A planer is one of the larger, more automated 
woodworking machines. The interior components 
are shown in Figure 23-11. Lumber is fed into the 
planer between the infeed roller and a table roller. 
The infeed roller is corrugated to grab onto the 
wood and pull it into the cutterhead. The lumber 
then passes under the rotating cutterhead. The 
cutterhead knives remove wood from the upper 
surface. The chip breaker holds the workpiece down 
and reduces splintering. The pressure bar holds the 
workpiece against the table after the cut is made. 
The outfeed roller and second table roller grab stock 
to pull it out from under the cutterhead. 

Some infeed rollers and chip breakers are in 
sections. This feature allows workpieces of different 
thicknesses to be surfaced side-by-side on the first 
pass. Without section rollers, stock must be fed one 
piece at a time until all pieces reach a uniform thick- 
ness. Then they can be fed side-by-side. 

The exterior components of the planer are 
shown in Figure 23-12. The table adjusting hand- 
wheel raises and lowers the table. The approximate 
planed thickness of stock is shown on the thickness 
scale. A feed rate handwheel may be present on 
variable feed speed machines. An indicator tells the 
feed rate (feet per minute) of material being planed. 
There may be one or two switches. With two-switch 
planers, one controls the cutterhead motor, the 
other controls the motor for the feed rollers. The last 
adjustment is the table roller adjusting lever. It 
raises and lowers the table rollers. Not all planes 
have this feature. 
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Figure 23-12. External features of a planer. (Powermatic) 


Planer setup it is changed by a variable speed handwheel, 
the planer must be turned on first. 
The feed rate is chosen according to the width 
e ihe lumber where it is thickest. One and density of the material. Slow the feed rate for 
face should have already been jointed. hardwoods, such as oak. Increase the feed for soft 
2. Turn the table adjusting handwheel to raise woods, such as pine. 
or lower the table. Watch the index mark on the ? 
scale. Set the table-to-cutter thickness 1/16” to Planer operation 
1/8” (2 mm to 3 mm) less than the lumber Planer operation is relatively simple. Follow 
thickness. these steps: 
3. Adjust the feed rate. If the feed rate is changed 1. Inspect the surface to be planed. Loose knots or 
by a shift mechanism, the planer must be off. If bark should first be removed. 


Follow these steps to prepare the planer for 
surfacing: 
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Read the grain to determine which end of the 
stock will be fed first. 

3. Start the machine and allow it to reach oper- 
ating speed. Turn on the feed rollers if there is a 
separate switch. 

Feed the lumber straight into the planer. The 
infeed roller will take hold and control the feed. If 
it does not, remove the stock and raise the table. 
Support the lumber as it exits the planer. 

6. Raise the table and repeat the above steps until 
the lumber reaches the final thickness. Do not 
use the planer’s thickness gauge if the dimen- 
sion must be accurate. For the final pass, 
measure each piece with a ruler or Vernier 
caliper for a more exact thickness. 

If the stock binds during the pass, try pushing 
on the infeed end of the lumber. If this fails to feed 
the stock, move the table roller lever to a higher 
setting. Otherwise, turn off the planer, wait until 
the cutter stops, lower the table, and remove 
the workpiece. 

Workpieces must be at least as long as the 
distance between the table rollers. Table rollers are 
generally 12” to 15” (305 mm to 381 mm) apart. 
Shorter workpieces can become wedged under the 
chip breaker or pressure bar. If wedging occurs for 
any reason, you should: 

. Step to the switch side of the infeed opening. 

. Turn off the planer. 

. Lower the table after the cutterhead stops. 
Push the workpiece out with a push stick or 
other excess material. Never use your hand. 
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Planing glued stock 


A wide board composed of several narrow 
workpieces glued together generally warps less 
than solid lumber. Each piece should have one face 
and both edges jointed. Glue them together with the 
jointed faces toward the clamps. Remove excess dry 
glue with a scraper. Then plane the entire panel to 
thickness. Use a feed rate slower than normal. 


Planing thin stock 


The minimum thickness for stock should be 
3/8” (10 mm). However, you can plane thinner 
material using a backing board. It should be longer 
and wider than the workpiece, and at least 
34” (19 mm) thick. Set the planer cutting depth to 
1/16” (2mm) smaller than the combined workpiece 
and backing board thickness. Feed the workpiece 
and backing board into the planer together. 
See Figure 23-13. 


Jointer/Planer 


The planer and jointer are considered companion 
machines. They often are placed beside each other. To 
save space and reduce cost, a single tool, the 
jointerlplaner is available. See Figure 23-14. These 
tools use the same base, cutterhead, and power supply. 
They convert from one usage to the other easily. 


Radial Arm Saw Surfacing 


The versatile radial arm saw has surfacing abil- 
ities if you have the proper accessories. They 
include a surfacing cutterhead and a guard. See 
Figure 23-15. With these attachments, you can 
surface one face. The other face must have already 


Figure 23-13. Surfacing thin material requires a backing 
board. (Chuck Davis Cabinets) 


Figure 23-14. For surfacing operations in a small shop, 
the jointer/planer is a compact alternative. 


Figure 23-15. The radial arm saw can be converted to a 
surfacer with a cutter and guard. The arbor is placed 
down. (DeWalt) 


been jointed so it can slide along the table easily. 
One edge must also have been jointed so it can slide 
along the fence. 


Maintaining Surfacing Machines 


Surfacing machines must be kept clean, prop- 
erly adjusted, and lubricated. The cutter should be 
kept sharp. Machine maintenance and sharpening 
are critical to producing flat, unblemished surfaces. 


Lubrication 


Lubrication is necessary preventive maintenance. 
Moving machine parts have to be protected from 
excessive wear. The maintenance manual for a 
surfacing machine should list lubrication procedures. 
It will show a diagram of lubrication points as well as 
provide a time schedule. Generally, you should: 

æ Lubricate rotating shafts and enclosed gear 
housings. Putting oil on other mechanisms 
attracts dust, making adjustment difficult. 

X% Use paste wax, powdered graphite, talcum 
powder, or spray silicone for lubricating 
machine slides, adjusting screw threads, and 
similar mechanisms. 

Partial disassembly may be necessary to locate 
some lubrication points. Look for grease fittings, oil 
holes, spring-top oil cups, and screw-type grease 
cups. Fill these, then make sure the tops are closed. 
Sealed bearings cannot be lubricated and must be 
replaced if worn. 


Rust removal 


Unpainted and unplated surfaces may rust over 
time, even when properly stored. Rust can cause 


I 
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excessive friction between the table and the work- 
piece. Use fine steel wool to remove the rust. Then 
apply paste wax or spray silicone to the metal. This 
will lessen friction without staining the wood. 
Establish a schedule of regular cleaning and waxing. 


Resin buildup prevention 


Wood resins can build up on machine surfaces 
and cause many problems. Known as buildup, the 
resin that accumulates on threads, slides, and gears 
can interfere with adjustments. Buildup on the 
cutterhead, feed rollers, and table rollers can leave 
dents and grooves in the planed surface. 

Remove resin with turpentine, paint thinner, or 
kerosene. You may have to disassemble parts of the 
planer to gain access to resin buildup areas. Apply 
a protective coating of paste wax or silicone to the 
cleaned parts. 


Planer and Jointer Knives 


There are many tool steels. The basic types are 
high-speed steel, high-chrome steel, tungsten 
carbide, and diamond. 

High-speed steel (HSS) is the most frequently 
used knife for softwoods and hardwoods. Most 
tooling manufacturers offer more than one grade. 
HSS is easily ground with aluminum oxide 
grinding wheels. 

High-chrome steel is recommended for hard- 
woods because it can take shock. It is effective for 
woods with high-moisture content. It is also easily 
ground with aluminum oxide wheels. 

Tungsten carbide tooling is available brazed on 
(carbide-tipped), as inserts, and as two-piece knife 
systems. A two-piece knife consists of a thin piece of 
carbide and a thicker piece of corrugated tool steel 
used as a backer. Brazed carbide has a more coarse 
grain structure and is not capable of as sharp an 
edge. Carbide is recommended for particleboard, 
MDF, and hardwoods. Carbide tooling may also be 
profile ground using conventional grinders with 
diamond wheels. 

Diamond tooling is bought already profiled. 
You lose versatility that is available with the HSS or 
tungsten carbide tooling. 


Keeping Tools Sharp 


Keeping tools sharp is a constant concern. 
Taking the time to sharpen machine knives and 
cutters increases surfacing quality and may reduce 
machining time. 
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Sharpening includes grinding and honing. 
Grinding is done to remove nicks and excessive 
wear from knives. Honing removes any burrs 
caused by the grinding and puts a slight bevel on 
the ground edge to increase tool life. 

Sharpening is an involved process. When 
surfacing, prevent damage to cutting edges by 
checking for: 

* Nails or other metal fasteners in the wood. 

% Excess glue. Remove all surface glue. 

x Any finishing materials. Some pigments are 

rock-hard and can dull a cutting edge quickly. 

* Be aware that some woods with high silica 

content, teak for example, will dull cutting 
edges more rapidly. Plan for it. 


Inspecting the machine 


You can tell the sharpness of knives by both 
looking at them, and by listening to the machine. 
Restrain from touching knives, since even a dull 
edge can cut you. 

Partial disassembly may be needed to look at 
the cutter knives. Observe the cutting edge in good 
light. If the tip has a rounded, shiny spot, the knife 
edge is dull. If the edge is nicked or uneven, it needs 
grinding. See Figure 23-16. 


Figure 23-16. A—Nicks in a planer or jointer blade leave 
ridges on surfaced material. B—A sharp edge and a dull, 
rounded edge reflect light differently. 


Also listen to the machine while it is operating. 
A low-pitch, low-volume sound usually indicates 
sharpness because the knives are removing material 
with ease. A high-pitch, high-volume sound, and 
vibration, can indicate dullness. The knives are 
forcing their way into the material. 


Grind and/or hone? 


After looking at the cutter, you must make a 
decision. Should you grind and hone or only hone 
the edge? Grinding is necessary if there are nicks in 
the edge or if the knife has been honed a number 
of times. Honing restores the slight bevel edge on 
the knife tip. 


Grinding 

Grinding restores a cutting edge that has been 
nicked or rounded by wear. The tool may be hand- 
held or secured in a fixture. In some cases the 
grinder is attached to the machine. Bench grinders 
may be adapted with special holding fixtures to 
secure the knife at the proper angle. 

Carbide-tipped jointer and planer knives 
present a special problem because carbide is very 
hard. Grinding must be done under special 
conditions with a carbide grinding wheel and 
coolant. These cutters should be ground by a 
professional. 

Excessive pressure during grinding can cause 
overheating. This can be seen if the knife begins to turn 
blue. The temper (hardening) is reduced, the knife 
becomes soft, and it dulls faster. The knife can still be 
used, but will need sharpening more frequently. When 
grinding by hand, dip the knife in water often. 

Be very observant while grinding. Sparks that 
fly around the wheel indicate the edge is dull. The 
sparks created will fly over the cutting edge when it 
is sharp. See Figure 23-17. 
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Figure 23-17. Sparks fly over the tool when it is ground sharp. 


Honing 


Honing restores the sharp bevel edge and 
removes grinding burrs. The edge is hand-rubbed at 
a 5° angle over a fine abrasive stone. Some grinders 
are equipped with very fine circular honing stones. 
Honing is done on both cutting edge surfaces. This 
bends any burrs back and forth until they break off. 
To check the sharpness, slide a piece of paper across 
the edge. The paper should slice readily. Any 
resistance indicates a burr remains on the edge. Do 
not touch the edge to check the sharpness. 


Sharpening Jointer Knives 


Sharpening jointer knives involves two proce- 
dures. First, each knife must be honed, or ground and 
honed. Then, the outfeed table must be adjusted to 
the knife height. Always clean off wood chips and 
resin before inspecting and sharpening the knives. 


Knife honing 


Hand-honing cutter knives is the easiest of 
sharpening methods. See Figure 23-18. This process 
is as follows: 

1. Turn the switch off and disconnect the electrical 

power. 

. Move the guard aside or remove it. 

. Remove the fence. 

. Lower the infeed table to its greatest depth of cut. 

. Protect the infeed table with paper and 

masking tape. 

6. Wedge a thin piece of hardboard or plastic 
laminate between the cutterhead and blade. See 
Figure 23-18A. This holds the cutterhead and 
further protects the table from damage. 

9. Place the stone on the beveled edge of the knife. 
Rest it on the hardboard or laminate. 

10. Slide the stone across each knife the same 
number of strokes. This should create a very 
small bevel on the tip of the blade. 

11. Move the hardboard behind the knife. See 
Figure 23-18B. Slide the stone across the flat 
(unground) face of the knives. 

12. Raise the table. 

13. Replace the guard and fence. 

14. Reconnect electrical power to the machine. 


oF WN 


Jointer troubleshooting hints 

Typical jointer operation problems are snipe, 
unwanted taper, washboarding, and knife burns on 
the surface. Clues to these problems come from work- 
piece inspection after making a cut. See Figure 23-19. 
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Figure 23-18. A—Honing the backs of the jointer knives. 
B—Honing the fronts of the jointer knives. 
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Figure 23-19. The typical jointer operation problems are 
snipe, unwanted taper, washboarding, and knife burns 
on the surface. 


368 Modern Cabinetmaking 


Causes of these problems and their solutions 
are as follows: 
Snipe. Outfeed table is lower than the arc of the 
knives. Raise the table until snipe disappears. 
- Unwanted taper. Outfeed table is too high. 
Lower it until the knife is even with table surface. 
* Washboarding. Workpiece pushes through the 
jointer too quickly (or jointer knives uneven). 
% Knife burns on surface. Knives are dull or 
feed is too slow. 


A 


Knife grinding 
Jointer knives may be ground while installed in 
or removed from the machine. An accessory is 
needed when grinding is done on the machine. It 
mounts on the outfeed table. 
The attachment to grind knives on the machine is 
shown in Figure 23-20. The procedure is as follows: 
1. Turn the switch off and disconnect power to the 
jointer. 
2. Remove the guard and fence. 
3. Mount the knife grinder. 
4. Lock the cutterhead in the proper position 
using the indexer. 
5. Hold a piece of paper between the knife edge 
and the grinding wheel. 
6. Lower the grinding wheel to contact the paper, 
then remove the paper. 
7. Move the grinder to one end of the slide. 
8. Start the grinder. 
9. Move the grinder from side to side. Lower it 
slightly each time until small sparks are created. 
10. Grind each knife at this setting. 
11. Lower the grinder and repeat Step 9. 


Figure 23-20. Attachment for grinding knives on the 
jointer. (Delta International Machinery Corp.) 


12. Remove the grinding accessory and indexer. 
13. Hone the knives if a thin, wiry edge remains. 
14. Replace the fence and guard. 

15. Reconnect electrical power to the jointer. 


Removing jointer knives 


If jointer knives need to be removed, there are 
special alignment problems when the knives are 
replaced. They must each extend an equal distance 
from the cutterhead. Otherwise, all edges will not 
contact the workpiece. This can cause ripple in the 
jointed surface. 

The procedure to remove jointer knives is as follows: 

1. Turn the switch off and disconnect electrical 
power to the jointer. 

2. Remove the guard and fence. 

3. Loosen all gib retainer screws 1/8 to 1⁄4 turn. 
Consider using a fixture to hold the cutterhead 
and knife steady. See Figure 23-21A. Otherwise, 
place hardboard over the knife. Pull up and 
away from the cutting edge to loosen the 
screws. See Figure 23-21B. Use the proper _ 
wrench, start from one end, and proceed across 
the knife. Apply a penetrating solvent if the 
screws will not turn. 

4. Loosen the screws until the gib can be lifted out. 

5. Remove the jointer knife. 

After removing knives, clean the gibs, gib screws, 
and cutterhead with mineral spirits or other solvent. 

Knives should be ground on proper equipment 
by experienced technicians. A standard bench grinder 
and fixture should not be used. It is not accurate 
enough for the precision required of the jointer. 

Professionals will also hone the knives for you 
after grinding them. 


Installing jointer knives 


Installing the sharpened knives requires accu- 
rate setting so all knives extend the same amount 
from the cutterhead. You may use: 

% A gauge especially designed for setting 

knives. See Figure 23-22A. 

% A magnet. The magnet should be perfectly flat. 

A horseshoe magnet is best. See Figure 23-22B. 

# A straight edge. See Figure 23-22C. 

The procedure for installing knives is as follows: 

1. Check to see that the lifter adjusting screws - 
turn easily. There are two or three lifters in the 
bottom of each knife slot. Both the gib and knife — 
sit on the lifters. : 

2. Place the knife in the slot Pe with the gib 
against it. 

3. Align the ends of the knives. ` 


Open end 


wrench 


Figure 23-21. A—Loosen the gib retaining screws to 
remove knives. A fixture holds the cutterhead in place. 
(Delta International Machinery Corp.) B—Without a 
fixture, use hardboard to protect your hands. 


x» Note ———_—-______-________--_ 

Some jointers have a rabbeting arm for 
making rabbet joints. If your jointer is so 
equipped, you must align the knife ends 
precisely. They should each extend about .005” 
(0.13 mm) beyond the table’s edge. 

4. Tighten each gib screw for all knives with one 
to two pounds of torque. 

5: Set the alignment device (gauge, magnet, or 
straight edge) near the ends of each knife. 

6. Adjust the height of every knife by turning the 
lifter screws. Manufacturers provide specifica- 
tions for the amount the knife protrudes from the 
cutterhead. Many recommend a maximum .125” 
(3 mm) from the knife edge to the cutterhead. 
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Figure 23-22. Setting the height of jointer knives. A—Gauge. 
B—Magnet. C—Straight edge. 


7. Recheck the knife height using the gauge, 
magnet, or straight edge. 

8. Torque each retainer screw to about 40 foot- 
pounds (ft-lb) to 50 ft-lb or 54 Newton-meters 
(N-m) to 67 Nm. 

9. Replace the fence and guard. 

10. Reconnect electrical power to the jointer. 
11. Stand aside and turn the machine on and off 
once. Listen for any unusual sounds. 

After the jointer is reassembled, check the outfeed 
table adjustment. It should be perfectly even with the 
edge of the knives. If not, there will be a snipe (gouge) 
in the surface. Loosen the outfeed table lock. Change 
the outfeed table setting. Place a straight edge from the 
outfeed table over the knives. See Figure 23-23. When 
the table and knives align, tighten the table lock. 
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Checking for nonparallel infeed and 
outfeed tables 


The last periodic adjustment concerns whether 
the infeed and outfeed table are parallel. Suppose you 
have made several passes with the jointer. When you 
check the workpiece, you find the jointer is cutting a 
taper. More material is being removed at one end 
than the other. To correct this problem, you should: 

1. Set the infeed table to zero cut. 
2. Place a long straight edge across both tables. 
3. Look between the straight edge and the tables. 

See Figure 23-24. There should be no light 

passing between them. 


Figure 23-23. The outfeed table should be the same 
height as the tip of the jointer knives. (Rockwell 
International) 
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Figure 23-24. Inspect whether infeed and outfeed tables 
are parallel. Adjust the outfeed table as necessary. 


4. Ifthe tables are not parallel, adjust the outfeed table 
as instructed in the manufacturer’s maintenance 
manual. For example, there may be an adjustable 
cam for this purpose. When there are no adjust- 
ments provided, place metal shims where the 
outfeed table and machine base castings join. 


Maintaining the Planer 


Planer maintenance includes sharpening the 
planer knives and adjusting the tables, rollers, and 
other components of the machine. If the planer is 
not properly adjusted, serious defects in surfaced 
lumber will result. See Figure 23-25. 


Sharpening planer knives 


Planer knives can be jointed or ground. These 
processes can be done with the knives in the 
machine using special attachments. 


Jointing planer knives 


Jointing restores the cutting edge to planer 
knives. The jointing procedure may vary slightly 
among planers. Each machine manufacturer may 
have different sharpening attachment setup proce- 
dures. However, the procedure is basically the 
same. This procedure is as follows: 

1. Turn the switch off and disconnect electrical 
power to the machine. 

2. Remove the top cover. 

3. Position the jointing attachment on the machine. 

See Figure 23-26. On some machines, this attach- 

ment is permanently mounted in the machine. 
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Figure 23-25. Snipe, clip, and washboard result from 
inaccurate planer settings. 


4. Secure the jointing bracket in the attachment. 
The bracket holds the jointing stone. 

5. Lower the stone. It should touch a high spot on 
the knife very lightly. This is likely to be at one 
end of the knife. This is where the cutting edges 
have been used the least. 

6. Move the jointing assembly to the left or right 
on each knife. Raise the stone if it drags on any 
of the knives. 

7. Position the jointing bracket to the side of the 
machine next to the handwheel. 

8. Reconnect electrical power. 

9. Stand to the side of the machine on the side of 
the jointing attachment handwheel. Be out of 
line with the table. Turn on the machine. 

10. Turn the handwheel so the jointing stone tra- 
verses the full length of the knives. Light sparks 
will fly as the stone makes its pass. Sparks will 
not be seen where the knives are worn. 

11. Lower the stone very slightly. Stop when you see 
the first sparks. 

12. Turn the handwheel and move the stone back 
across the knives. Watch the sparks. If you see 
light sparks throughout the travel, then stop 
the machine. 

13. Inspect the knives. You should see a secondary 
surface on the knife edge. This is called the land 
and it should be .01” (0.254 mm) or less in width. 

14. Remove the jointing attachment and replace the 
top cover. 
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Figure 23-26. Jointing restores sharpness to dull planer 
knives. This attachment is bolted to the machine. 
_ (Powermatic) 
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Grinding planer knives 
You may joint the knives several times before 
the bevel, or land, on the edge of the knife exceeds 
016” (0.4 mm). Then grinding is necessary 
Grinding may be done while knives are installed or 
after they are removed. 
The method for grinding knives while they are 
installed in the machine is: 
1. Turn the switch off and disconnect electrical 
power to the machine. 
2. Remove the top cover. 
3. Install the grinding assembly. See Figure 23-27. 
4. Lock the cutterhead in position with the 
indexing plunger assembly. A knife must be 
directly under the grinding wheel 
. Lower the grinding wheel until it touches the 
knife. Do this at the highest point on the knife’s 
length. Under no condition should the grinding 
wheel touch the cutterhead. 


Ol 
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Figure 23-27. Grinding attachments. 
Rockwell International) 
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. Turn the grinding wheel by hand. It should 
produce a few very light scratches on the knife. 
These will show if the wheel is touching the 
knife properly. 

8. Move the grinding wheel off the end of the 
knife by turning the handwheel. 
9. Connect the grinder to electrical power. 

10. Turn the handwheel while the grinder is oper- 
ating. Traverse the entire length of the cutter- 
head. Do not let the grinding wheel sit at one 
spot on a knife. 

11. Lower the grinding wheel slightly. Again, move 
the wheel the entire length of the knife. Do this 
until the knife edge is about .003” (0.08 mm) 
wide. This is approximately the thickness of a 
piece of paper. There is no need to remove all 
the surface. This results in a thin, wiry edge, 
which can easily break off. 

12. Note the setting on the grinding wheel. Then raise 
it just more than the total distance you lowered it. 
(This is done so the wheel clears the next knife.) 
Unlock the indexing plunger and rotate the cutter- 
head so another knife is facing up. Relock it. 

13. Continue to grind knives and rotate the cutter- 
head. Grind until you reach the depth noted on 
the first knife. 

14. Remove the grinding attachment. 

15. Secure the top cover. 

16. Reconnect electrical power. 

If you do not have a grinding attachment, 
remove the knives and have them ground by a tech- 
nician. To remove the knives, you must: 

1. Turn the switch off and disconnect electrical 
power and remove the planer’s top cover. 
2. Loosen the gib retaining screws. See Figure 23-28. 

They hold the gibs against the knives. Pull up and 


N 


planer knives. (Delta International Machinery Corp.) 


away from the cutting edge to prevent cutting 

yourself. Accumulated resins might make the 

screws difficult to loosen. Use mineral spirits or 
paint thinner to dissolve resin. 

3. Lift the knives out by the ends. 

4. Remove the gibs. 

Once removed, the knives should be ground by 
a technician. Then the knives must be reinstalled 
and precisely adjusted. This process is: 

1. Turn the lifter screws so the knife lifter sits at 
the bottom of the knife slot. 

2. Place the knives and gibs in the cutterhead slots. 

3. Tighten the end screws on each gib with about 
1 ft-lb to 2 ft-lb (1.35 N-m to 2.70 N-m) of torque. 
This is snug enough so they will stay in place. 
Always tighten screws by pulling the wrench. 
Do not push it toward the cutting edge. 

4. Adjust each knife with a template or dial indi- 
cator. See Figure 23-29. Place the template or 
indicator over the sharp edge. Turn the 
adjusting screws as necessary. Raise the knife 
by turning the adjusting screws clockwise. 
When lowering the knife, turn adjusting screws 
counterclockwise. Then tap on the knife with a 
piece of wood to lower it. 

5. Tighten each gib screw with 30 ft-lb to 50 ft-lb 
(40 N-m to 67 N-m) of torque. This is about as 
tight as you can turn. 

6. Inspect each knife setting when the gibs are 
secure. Use the template or dial indicator. 
Some machines have very long knives that tend 

to warp. The. center of the installed knife may be 
low or high. Check both ends and the center when 
the gib screws are lightly torqued. If the center is 
high, set the center lifter first. Moderately torque 
one or two of the center gib screws. Then turn the 
lifter adjusting screws on each end. This will raise 
the knife ends to the same setting as the center. 

If the center is low, set both end adjusters first. 
Next torque several end gib screws. Then turn the 
center knife lifter screws to raise the center. Finally, 
fully torque all of the gibs. 


Aligning the planer 

Adjustments should be checked after the knives 
are sharpened. You need a dial indicator on a flat 
base. See Figure 23-30. Settings to be checked include: 

æ Planer table 

% Infeed roller 

% Chip breaker 

% Outfeed roller 

Æ Pressure bar 

æ Table rollers 
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A Figure 23-30. Table and all roller adjustments are made 


K using a dial indicator on a flat base. 
Gauge in position 


to check proper 


; ; Gauge in zero 
SiE Ra position Table setting 
| The planer table is generally set first. The table- 
; to-knife distance must be the same on the left and 
WAR ae right sides. Rarely do you need to adjust the table. 
4.50 AN : 5 k 
(30 Pa os However, periodically check it as follows: 
o <n 1. Place the dial indicator directly under the cutter- 
eaey head. Set it to the left or right side of the table. 
o The knife edge must be at its lowest point. 


2. Raise the table until you get a reading. 

3. Move the indicator to the other side. Compare 
the dial readings. They should be within .001” 

~— Cutterhead (0.025 mm) of each other. 

4. If adjustments are necessary, look for an 
adjusting nut and set screw where the table 
raising screw and table meet. Loosen the set 
screw. Turn the adjusting nut to correct the 
difference. Retighten the set screw. 


Infeed roller adjustment 


The infeed roller may be solid or in sections. It is 
mounted on a spring that allows the roller to rise 
when lumber is fed into the machine. The roller 
must be set lower than the table-to-knife setting. On 
a solid roller, it should be 1/32” (0.8 mm) lower. On 
a sectional roller, it should be 1/16” (1.6 mm) lower. 

Compare dial readings under the knife and under 
the roller. They should differ by .06” (1.6 mm) for 
solid rollers or .03” (0.76 mm) for sectional rollers. 


Chip breaker adjustment 


c The chip breaker is also spring loaded like the 
Figure 23-29. Setting planer knife height. A—A dial indi- infeed roller. You will find a set screw and locknut at 
cator is very accurate. B—The indicator should read zero each end of the breaker. Using a dial indicator, adjust 
over the cutterhead. (Powermatic) C—A template canalso these so the breaker is 1/32” (0.8 mm) below the 
be used to set knife height. (Rockwell International) knife edge. A chip breaker set too low will prevent 
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the workpiece from feeding. A high setting may 
allow wood to tear and split. The same setting is 
used for solid and sectional breakers. If you adjust 
the infeed roller, you must adjust the chip breaker. 


Pressure bar adjustment 


Many planer-caused defects are the result of an 
improperly set pressure bar. Its function is to hold 
material down after passing under the cutterhead. 
The bar should be in line with the arc of the cutter- 
head knives. If it is too high, a shallow clip will 
occur about 6” (152 mm) from each end of the 
board. Refer to Figure 23-25. If it is set too low, stock 
will not feed through. 

To set the pressure bar, place a dial indicator on 
the table bed under the cutterhead. Adjust the table so 
the bottom arc of the cutter just touches the indicator. 
Then move the block under the pressure bar. Adjust 
the bar so it is .000” to .001” (0.025 mm) above the arc 
of the cutterhead. Fine adjustments may still have to 
be made after a test cut. 


Outfeed roller adjustment 


Behind the pressure bar is the outfeed roller. It is 
also spring loaded . Its setting is identical to the chip 
breaker adjustment. Set screws and lock nuts at the 
ends control the setting. 


Table roller adjustment 


Table rollers raise the workpiece off the planer 
table as it passes through the machine. This reduces 
friction so the infeed and outfeed rollers can move 
the stock easier. On most planers, table rollers are 
set .008” (0.2 mm) above the table with the table 
roller adjustment lever set at zero. (Some smaller 
planers do not have table roller adjustments.) Some 
dial indicators can be set up to check the roller adjust- 
ment. Preset the dial at “0” against the table. Then move 
the indicator over the roller. Set screws and locknuts 
hold the rollers at the proper setting. 


Testing the planer 


After all adjustments have been made, plane a 
length of scrap lumber. There may be some visible 
planer defects. The most common are clip, snipe, 
and washboard. Refer to Figure 23-25. These and 
other problems can be troubleshot and eliminated. 
See Figure 23-31. This may require resetting some of 
the planer adjustments. 


Summary 


Surfacing is a fundamental process in cabinet- 
making. Creating flat and square cabinet parts is 
essential for producing high quality products. The 
jointer and planer are part of this process. One 
surface and both edges are jointed. The second 
surface is planed. The radial arm saw can also be 
used for surfacing. 

Machines will work best when properly main- 
tained. You should periodically inspect, clean, lubri- 
cate, and adjust machine parts. Knowing the 
function of machine parts will help you when main- 
taining and adjusting them for proper function. 

All processing must be done safely. Many oper- 
ations, in both processing and maintenance, expose 
you to sharp, rotating cutters. Keep a safe distance 
between you and any cutter, moving or stationary. 
You can replace push blocks and push sticks, but 
you cannot replace fingers. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Surfacing produces and workpieces. 

2. List the four major components of a jointer. 

3. For a jointer, set the depth of cut by raising or 
lowering the 

4. The depth of cut for most jointing should be 

5. List the steps taken when squaring a board. 

6. When joiriting a face or planing, should the concave 
side of a cupped board be placed up or down? 

7. A bevel is best jointed by first , then 
jointing. 

8. Describe why the planer infeed roller is corru- 
gated, but the outfeed roller is not. 

9. During planer setup, raise or iower the planer 


table so it is less than the stock thickness. 
10. Stock less than 3/8” (10 mm), should be fed on 
top of a(n) : 


11. Lubricate slides and screw threads with 4 
12. You can tell the sharpness of knives by both 
and the machine. ‘9 

13. When removing both jointer and planer knives, 
you must loosen the , which hold the 
knives in the slots. 

14. List the tools used to set knife height for both 
jointers and planers. 

15. List the acceptable tolerances when checking 
the planer table, infeed roller, chip breaker, 
outfeed roller, pressure bar, and table roller. 


Chapter 23 Surfacing with the Jointer and Planer 375 


EEN ee Se 


will 9 not Aor roih: : wE yeere too Movi ee 4A. Readjust pressure bar. 
(most common cause) 
2. Table rollers too low. : ~ fF 2: Raise roller with quick-set handle. 
3. . insufficient pressure on infeed 3. increase pressure equally on both 
rolier or outfeed roller. © 9° +" sides. 
4. Cuttoo deep. nins : 4. Reduce cut to capacity of machine. 


Snipe appears at beginning 1. Front table toller set too high. t. Readjust front table roller. 
of board only. =` 


Snipe appears at end of board only. 1. Rear table roller set too high. = °° 1. Readjust rear table roller. 


Clip appears 3-6” (7.6-15.2 Cae PrI ‘1, Pressure bar set too high. 1. Readjust pressure bar. 
from both ends of the board. < :- 2. Table roller set too high. 2. Check position of quick-set handle 
and if at zero, readjust table rollers. 


Board appears to splinter out. ===" | . 1. Excessive feed. 1. Reduce feed. 
2. Cutting against grain. 2. Reverse starting end of workpiece. 
3. Chipbreaker too high. 3. Lower chipbreaker. 
4. Green lumber. 4. Accept surface as is or change stock. 


Knives raise grain. . .- ‘| °° 1. Dull knives. ~~ SSCS Ls Sharpen knives. 
2. Green lumber. : _ <- 2. Accept surface as is or change stock. 


Chip marks appear on stock. = `> 1. Exhaust system not working 1. Repair or replace. Check for 
properly. proper duct sizing. 
2. Loose connection in exhaust system. 2. Repair. 
3. Chips stuck on outfeed roller. 3. Clean roller. 


Taper across width. A 1. Table not parallel with cutterhead. True table to cutterhead. 


Glossy or glazed surface appearance Dull knives. oe knives. 
on stock. : Too slow a feed. Increase feed. 


Washboard surface finish. 1. Knives not set at the same height. . Reset knives. 
2. Too fast a feed rate. 5 Reduce feed rate. 
3. Tabie gibs loose. 3. Readjust gibs. 


Chatter marks across width of 1. Table rollers too high (particularly) 1. Use backing board. 
board. (Small washboard.) noticeable on thin material. 


Line on workpiece parallel to feed 1. Nick in knifes. 1. (a) Resharpen knives, to remove 
direction. nick. (b) Offset nick mark if possible. 
(c) Replace knives if nick too 
wide or deep. 
2. Scratch in pressure bar. 2. Hone pressure bar smooth. 


Excessive noise. ; 1. Dull knifes. 1. Resharpen knives. 
2. Joint on knives too wide. 2. Regrind knives. 
3. Table roller too high for workpiece 3. Lower table rollers. 
thickness. 


Excessive vibration. 1. Knives not sharpened evenly such 1. (a) Measure knives, set for even 
that they are different heights. overall height and resharpen. 
(b) Replace knives. 


Workpiece twists while feeding. 1. Pressure bar not parallel. 1. Readjust pressure bar. 
2. Table rollers not parallel with table. 2. Reset table rollers. 
3. Uneven pressure on infeed or 3. Readjust for even pressure. 
outfeed roller. 
4. Chipbreaker not parallel. 4. Readjust chipbreaker. 
5. Resin build-up on table. 5. Clean table. 


Main drive motor kicks out. 1. Excessive cut. 1. (a) Reduce depth of cut. 
(b) Reduce feed rate. 
2. Bad motor. 2. Replace motor. 
3. Dull knives. 3. Resharpen knives. 


Feed motor stalls. 1. Bad motor. 1. Replace motor. 
2. Lack of lubrication on idlers. 2. Lubricate idlers. 


Figure 23-31. Learn to troubleshoot and correct planer problems. (Powermatic) 
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The wood for this furniture was surfaced before processing, assembly, and finishing. (Thomasville) 


Surfacing with Planes 


and Scrapers 


Objectives 


After studying this chapter, you will be able to: 

% List the various hand planes for surfacing face, 
edge, and end grain. 

* Describe the use of hand and cabinet scrapers. 

% Explain the operation of a portable power plane. 

% Follow procedures to sharpen plane irons and 
scraper blades. 

* Remove the cutterhead from a power plane for 
sharpening. 


Important Terms 

bench planes helical cutterhead 
block plane jack plane 

cabinet scraper jointer plane 

fore plane portable power plane 


hand scraper smooth plane 


Though most surfacing is done with jointers 
and planers, hand and portable power planes 
remain valuable to the cabinetmaker. Hand planes 
are needed for very small cabinet parts that cannot 
be machine surfaced. Portable power planes are 
used for on-site architectural woodwork. Scrapers 
are used for removing dried glue from joints and 
smoothing surfaces. These tools, used properly, will 
reduce the time you spend sanding. The planing 
characteristics for various wood species are covered 
in Chapter 12. Refer to Figure 12-45. 

You must read the wood grain before planing, 
just as you did before using the planer or jointer. 
Hand and portable power planes also chip and tear 
the surface when the cutter moves against the grain. 


Hand Plane Surfacing 


Various hand planes will surface lumber faces as 
well as plywood edges. You can also plane composi- 
tion materials, such as fiberboard and particleboard. 
However, the adhesives that bond these materials can 
dull cutting edges rapidly. With low-density compos- 
ites, planing may make the surface even rougher. 


1 


Always scrape away excess adhesive from joints 
before planing. The cutting edge on a scraper can be 
restored quicker than the edge on a plane iron. 

Face and edge grain are surfaced with bench 
planes. Use a block plane to surface end grain. 
There are additional hand planes, such as the router 
plane and rabbet plane. These are used when 
making joints to smooth the bottoms of grooves and 
rabbet edges. They are covered in Chapter 29. 


Bench Planes 


Bench planes include the jack, fore, jointer, and 
smooth planes. The standard parts of bench planes 
are shown in Figure 24-1. 

The most universally used bench plane is the jack 
plane. It is 12” to 15” (305 mm to 381 mm) long with a 
2” to 2 3/8” (51 mm to 60 mm) wide plane iron. 

The fore plane, 18” (457 mm) long, is slightly larger 
and heavier than the jack plane. See Figure 24-2. The 
fore plane provides for rapid stock removal. The 
longer sole helps the plane true up edges of longer 
workpieces and helps leveling wide boards. It has less 
tendency to follow contours of warped. lumber. 

The largest plane is the jointer plane. It has a 20” 
to 24” (508 mm to 610 mm) sole with a 2 3/8” (60 mm) 
iron width. This plane, as the name implies, is used to 
accurately true long edges that are to be jointed 
together. 

The smooth plane is the shortest of the bench 
planes. See Figure 24-3. It is 6” to 10” (152 mm to 254 
mm) long. Generally, the cutting edge is 2” (51 mm) 
wide or less. Some of these planes have a series of 
grooves in the sole. The smallest may have blades 
with a radius for extremely fast removal of stock. 
These are sometimes referred to as scrub planes. 


Adjusting the bench plane 

Bench plane adjustments control the plane iron, 
which is the cutter. The iron moves in and out 
through the mouth, which is a slot in the sole. This 
movement controls the depth of cut. See Figure 24-4A. 
The frog holds the iron at a 45° angle. The adjusting 
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Plane iron and plane iron cap 


Lever cap 


Cap iron screw 
Lever cap screw 


Mouth 


Toe j Sole 


Lateral adjusting 
p lever 


+— Handle 


"Y" adjusting 
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Adjusting | 
nut Heel 


Figure 24-1. Knowing the parts of the plane helps you adjust and use the tool. (Stanley Tools) 


Figure 24-3. Smooth plane. (Stanley Tools) 


nut moves the Y lever. As a result, the plane iron slides 
across the frog to adjust the depth of cut. The lateral 
adjusting lever moves the plane iron left and right. See 
Figure 24-4B. It keeps an even amount of cutting edge 
extended through the mouth. The plane iron cap is 
placed on top of the plane iron. The cap has a slot for 


the Y lever and a threaded hole for the cap screw. The 
cap screw secures the plane cap to the plane iron. They 
must be held tightly enough to prevent slippage. 
Tension to hold the entire àssembly in place is 
provided by the lever cap. 

Before planing, check the plane iron sharpness 
and the plane cap to iron spacing. To do so, lift up 
the lever cap and remove the plane iron and cap 
assembly. Adjust the plane iron cap to within 1/32” 
to 1/16” (1 mm to 2 mm) of the plane iron edge. See 
Figure 24-4. Place the iron and cap assembly on the 
frog and resecure it with the lever cap. Turn the 
plane upside down and sight down the sole. See 
Figure 24-5. Thè iron should protrude from the 
mouth an even amount on each end. If it is uneven, 
move the lateral adjusting lever. 


Surface planing 


When planing a surface, you should: get thin 
and feathery shavings. Taking deep cuts will result 
in grooves. Use long strokes with the grain. Short 
strokes cause small ridges to appear across the 
grain. Turning the plane 10° to 20° makes it easier to 
push. See Figure 24-6. 

To plane a surface, proceed as follows: 

1. Clamp the workpiece in a vise or between a 
vise and bench stop. 

2. Have a firm footing. 

3. Start with the toe of the plane at one end. Push 
downward on the knob as you start. 

4. Push downward on both the knob and handle 
for most of the distance. 

5. At the end of the pass, push downward only on 


the handle. i 


Plane iron cap 


1/32” to 1/16” 


Depth 


of ob 


Figure 24-4. A—The plane iron extends 1/32” to 1/16” 
(1 mm to 2 mm) beyond the cap for smooth cutting 
action. B—Moving the lateral adjusting lever changes the 
lateral angle of the plane iron. (Stanley Tools) 
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Figure 24-5. Sight down the sole to check whether the 
plane iron extends equally through the mouth. 


6. Continue passes along the surface until it is flat. 
7. When finished, place the plane on its side to 
prevent damage to the cutting edge. 

Fore planes work well for removing a cup. Push 
the plane diagonally across the surface to remove 
the warp. Then plane with the grain to remove any 
diagonal marks or rough grain. 
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Figure 24-6. Turn the plane at an angle for easier cutting. 
The shavings should be thin. 


Planing an edge 


The procedure for planing an edge is much the 
same as for planing a surface. However, there are 
some special cautions. 

Æ Mark a line to which you will cut. This shows 
if you are removing even amounts at the 
center and ends. 

Æ Crossgrain lines angle down and toward you. 

X Be especially careful to hold the plane 
square. On narrow material, the plane tends 
to rock. It is sometimes helpful to hold your 
fingers under the toe of the plane and against 
the stock to keep the tool square. 


Block Plane Surfacing 


The block plane is designed to surface end 
grain. See Figure 24-7A. Compared to bench planes, 
the block plane is smaller, lighter, and 
has fewer movable parts. The plane iron is set 
at a different angle. See Figure 24-7B. The block 
plane is held in the palm of your hand. See 
Figure 24-8. An adjusting screw changes the depth 
of cut. The lever cap screw secures the iron once 
it is set. The plane iron is set at a lower angle than 
bench planes. The bevel on the iron faces up instead 
of down. 

To prepare a block plane, first unlock the lever 
cap and remove the iron. Check the sharpness of the 
cutting edge. Reposition the iron in the plane with 
the bevel up. Align the notches on the iron with the 
adjusting screw nut. Replace the lever cap and 
tighten the screw. Sight down the sole of the plane 
bottom and adjust the depth of cut. Also check 
lateral adjustment so the iron protrudes an even 
amount from the mouth. Tighten the lever cap 
screw once the iron is set. 
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Figure 24-7, A—The block plane is effective on end grain. 

(Stanley Tools) B—Bench and block plane irons are 

installed differently. 


Figure 24-8. Hold a block plane in the palm of your hand. 


There are several ways to plane end grain prop- 
erly. You can work both ways from the edges to the 
center. See Figure 24-9A. If you wish to plane in one 
direction, you should: 

e Plane a 45° bevel on one corner. Then plane 

from the opposite corner. See Figure 24-9B. 

e Clamp a piece of scrap material to the work- 

piece. Then plane across both the workpiece 
and scrap. See Figure 24-9C. 

Figure 24-9D shows how a workpiece can 
splinter if you plane over the opposite edge. 


Figure 24-9. A—Plane from both sides. B—Plane to a 
bevel. C—Plane over a piece of scrap. D—Planing off the 
end will damage the edge. 


Scrapers 


Scrapers are another type of hand surfacing 
tool. They are effective on edge and face grain, not 
end grain. Use them when another cutting tool, 
such as a stationary power planer, has left minor 
defects in the surface. The scraper rapidly removes 
this roughness prior to smoothing by abrading. 
Scrapers are also useful for removing dried adhe- 
sive from surfaces. 

When you work with a plane, the cutting edge 
leads into the material. This is why reading the grain 
is important. With a scraper, the blade is the front of 
the cutting edge. Therefore you can scrape in either 
direction along the grain, but not across the grain. 


Hand scraper 
A hand scraper may be rectangular or contoured. 


See Figure 24-10. A rectangular scraper is best for flat . 


surfaces. It is 24%” to 3” (64 mm to 76 mm) wide and ~ 


5” to 6” (127 mm to 152 mm) long. The scraper’s 
cutting edge appears to be square, but actually has a 
small, sharp burr. It is held in both hands at about a 
75° angle. See Figure 24-11. 

As you push or pull the scraper, a thin shaving 
should be cut from the surface. A well prepared 
scraper works like a bench plane. You can use it to 
do about any thing that you would otherwise do 
with 60 grit to 220 grit abrasive paper. Use it to cle 


up excess glue, remove layout marks, smooth over 
and around knots, or take a board from a thickness 
planer to fine finish in a matter of minutes. Be 
careful because scraping generates heat concen- 
trated under your thumbs. If you are removing only 
dust or chips, the tool is dull. You may choose not to 
abrade the exceptionally smooth surface created by 
a well-sharpened scraper. 

Burnish new hand scrapers before use. New 
scrapers are sharp, but not burnished. Sharpening 
and burnishing are discussed later in the chapter. 


Figure 24-10. Hand scrapers may be rectangular or 
contoured. (The Fine Tool Shop) 


Figure 24-11. A—Cabinet scrapers are an excellent tool for smoothing the surface of parquet surfaces. (Butler Specialty Co.) 
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Cabinet scraper 


A cabinet scraper or handled scraper looks like 
a hand scraper blade mounted rigidly in a handled 
body. See Figure 24-12. Other models look like a 
smooth plane, about 9” (229 mm) long. The clamp 
screws secure the blade at a 75° angle. The adjusting 
thumb screw changes the depth of cut. The edge 
itself is at a 45° angle. See Figure 24-13. 

Scraping the surface is the final step before 
using abrasives. The cabinet scraper will remove 
chips, especially around knots. It also removes 
ridges made by a plane iron or surfacer knives. 

To install the blade, turn the thumb screw back 
even with the body casting. Be sure the clamp 
screws are loose. Hold the blade near the sharpened 
end. Slide the unsharpened end through the mouth 
from the bottom. The bevel on the cutting edge 
must face the adjusting thumb screw. Place the cabinet 
scraper on a flat wooden surface. See Figure 24-14. 
Press lightly against the top edge of the blade. Tighten 
the clamping thumb screws. Pick up the scraper and 
turn it over to inspect that neither blade corner 
extends out of the body. If one does, loosen the screws 
and correct the problem. While looking at the bottom 
of the body, turn the adjusting screw clockwise. The 
blade will bend slightly at the 75° mounting angle. 
This forces a center portion of the blade out of the 
body to set the depth of cut. 

When using the cabinet scraper, place your 
thumbs on each side of the adjusting screw. Turn the 
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B—Scrape with blade leaning toward the direction of cut. (Chuck Davis Cabinets) 
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Figure 24-12. Cabinet scrapers have a handle, clamp, 
blade, and adjusting screw. (The Fine Tool Shop) 
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Cabinet Scraper Hand Scraper 


Figure 24-13. Cabinet and hand scraper edges are shaped 
differently. 


À Exposed 
cutting edge 


Figure 24-14. Change depth of cut with the adjusting 
screw. (Stanley Tools) 


tool slightly to one side or the other. Then the blade 
will be at an angle, making the scraper easier to 
push. See Figure 24-15. 


Think Safety—Act Safely when 
Surfacing with Hand Tools 


Surfacing with hand tools is a relatively safe 
operation. However, to reduce the chance of acci- 
dental injury, you should: 

æ Wear eye protection. 

a Remove jewelry and secure loose clothing. 

* Have a safe, solid footing. 


Figure 24-15. Cabinet scrapers are easier to hold than 
hand scrapers. 


3% Clamp the material securely. 

Æ Keep both hands behind the cutting edge. 

% Remove shavings and chips that accumulate 
on the floor. 


Portable Power Plane Surfacing 


Surfacing with portable power tools is quicker 
and easier than using hand tools. They can be 
moved from one workstation to another. 

The portable power plane serves the same 
purpose as the bench plane. See Figure 24-16. You 
hold it by a knob at front and handle at the rear. The 
handle contains a trigger switch. The bottom of the 
plane is in two parts. The front shoe is adjustable up 
to a 3/32” (2 mm) depth of cut, much like the infeed 
table on a jointer. A chip deflector directs the chips 
away from the operator. A fence controls squaring 
and beveling. Use a T-bevel or square to position 
the fence. 

Two styles of cutterheads are available. One is 
straight and one is helical. See Figure 24-17. The 
straight cutterhead works like the knives on a jointer 


or planer. The helical cutterhead cuts at a slight angle ` 


that reduces waviness and other planer marks. 


Plane setup 


Plane setup includes setting the depth of cut 
and positioning the fence. The procedure for plane 
setup is as follows: 

1. Turn the switch off and disconnect power. 
2. Move the depth adjusting lever to 0. 


3. Turn the plane upside down. 


Trigger switch 


Hand knob ~ 


Depth of 
cut knob 


Front shoe Belt guard 
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Figure 24-17. Cutterheads for power planes are straight 


or helical. 


4. Inspect the alignment of the front and rear 
shoes. A straightedge should remain flat across 
both. Check the service manual for proper 
adjustment procedures. 

. With the cutter depth at zero, the cutter should 
just touch the straightedge. 

. Adjust the fence, if it is to be used. Use a 
T-bevel or try square. Wing nuts usually hold 
the fence in place. 


Plane operation 


The procedure for using the portable power 


plane is as follows: 


1. Adjust the depth of cut. The last cut made on a 
surface should be 1/32” (1 mm) or less. This 
will provide the smoothest surface. 
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Handle 


Rear shoe 


Figure 24-16. Portable power plane. This model features double-edged tungsten-carbide blades. (Makita U.S.A., Inc.) 


. Remove the fence if you will be planing a 


surface. Install and set the fence before planing 
an edge. 


. Place the front shoe of the plane on the work- 


piece. Make sure the cord is out of the way. 


. Start the motor and let it reach full speed. 
. Slowly slide the plane onto the surface. For 


edge planing and beveling, keep the fence snug 
against the face. See Figure 24-18. 


. Reduce pressure on the toe of the planer as you 


reach the end of the cut. 


. When finished, let the planer come to a stop. 


Then set the planer on its side to prevent 
damage to the blade. 


Think Safety—Act Safely when 
Surfacing with Portable Planes 
Operating a power plane requires planning and 


concentration. You must determine your direction of 
cut. Also choose a safe place to put the machine when 
you are finished. Follow these safety precautions. 


Wear eye protection. 

Remove jewelry and secure loose clothing. 
Have a safe, clean, and solid footing. 

Adjust fences and secure them properly. 
Keep the cord away from the point of 
operation. 

Be sure the cord is long enough for the length 
of cut. 

Connect power to the machine only after the 
adjustments are made. Be sure the switch is 
in the off position when reconnecting power. 
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The quality of any surfacing operation relies on 
the cabinetmaker’s skill. It also depends on how the 
tools are maintained. Scrapers and planer blades 
must be sharpened regularly to cut properly. 
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Figure 24-18. Portable power planes are useful for on-site 
architectural woodwork. (Makita U.S.A., Inc.) 


A 


Sharpening plane irons 


Plane irons can be honed or ground and honed. 
Honing restores the edge. Grinding puts a new 
bevel on the plane iron. 


. 
no 


Plane irons can be honed several times before 
grinding is needed. Soak waterstones in clear water. 
Reapply water to keep the surface wet. Place the 
bevel of the plane iron on the stone, then raise the 
back end up about 5° so the cutting edge rests on 
the stone. See Figure 24-19A. (The plane iron will be 
about 30° to 35° from horizontal.) Move it back and 
forth until you achieve a fine, wiry cutting edge. 
Start with 800 grit, move to 1200, and complete with 
6000. See Figure 24-19B. Then turn the plane iron 
over, lay it flat on the 6000 waterstone, and stroke 
several times. See Figure 24-19C. The wiry burr will 
be removed. 


After the plane iron bevel has been honed 
several times, the hollow grind becomes flattened. 
Grinding is then needed. A bench grinder and 
sharpening fixture is used to grind plane irons. See 
Figure 24-20. Holding the knife by hand is not 
recommended. Clamp the plane iron in the fixture 
so that the bevel you grind will be two and one-half 
times the thickness of the plane iron. For example, a 
standard 1/8” (3 mm) plane iron will have a 5/16” 
(8 mm) bevel. The final bevel angle should be about 
25°. See Figure 24-21. 


Cc 


Figure 24-19. Hone a plane iron at an angle just greater than the bevel. A—Start with an 800 grit waterstone, progress 
to 1200 grit. B—Finish with 6000 grit. C—Then hone several strokes on the flat side of the iron using the 6000 grit 


waterstone. (Chuck Davis Cabinets) 


Make a light cut across the grinding wheel and 
check the angle. If it is correct, continue grinding 
with light pressure. Move the plane iron back and 
forth across the wheel. The cutting edge should not 
turn blue. This indicates overheating. Dip the plane 
iron frequently in water to cool it. 

Grind the outside corners so they will be 
slightly rounded, or about 1/64” (0.4 mm) less than 
the center. This prevents gouge marks when using 
the plane. Continue grinding until the edge is thin 
and a slight burr is formed. 


Multitoo 


sharpening | 
ixture 


Figure 24-20. Place the iron in the grinding fixture at the 
proper angle. (Rockwell International) 
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45° Planing 


Chapter 24 Surfacing with Planes and Scrapers 385 


Sharpening hand scrapers 


Scrapers are sharpened differently than most 
hand tools. The scraper is first filed square. Then a 
burnisher is used to bend the edge into cutting posi- 
tion. There are burnishing tools made for this 
purpose, but you can use a rounded screwdriver 
blade or the butt end of a large-diameter, high- 
speed steel drill bit. The goal is to roll the edge over 
slightly. It takes very little pressure. Take eight or 
ten strokes with light pressure. The procedure to 
sharpen a hand scraper is: 

1. Clamp the blade in a vise with the cutting edge 
up. See Figure 24-22. 

2. File the edge straight and square. 

3. Hone all edges and sides on a flat stone to 
produce square surfaces for the burnisher. 

4. Burnish both edges. Bend the metal with a 
series of burnisher strokes. 

5. Place the burnisher flat on the edge for one or two 
strokes. Then tilt the handle down about 2° to 3° 
each way with several strokes to bend the corners. 

6. Test the scraper on a surface. 

A scraper may be reburnished several times 
between filings. To reburnish the edge, lay the 
scraper flat on a bench. Remove the dull burr by 
lightly drawing the burnisher across the scraper in 
a diagonal motion. Keep the burnisher flat on the 
scraper. Do this on both sides and then repeat steps 
4 and 5 above. 


Sharpening cabinet scraper blades 


Cabinet scraper blades differ from hand 
scrapers. The blade is narrower and the edge is filed 


1/64” (1 mm to 2 mm) 
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Figure 24-21. Honing, grinding, and planing angles of the plane iron. 
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Figure 24-22. A—File a hand scraper blade straight and 
square. B—Then burnish the edge. (Chuck Davis Cabinets) 


to a 45° angle. The procedure to sharpen the cabinet 
scraper blade is as follows: 

1. Clamp the blade in a vise with the cutting edge up. 

2. File the edge straight, at a 45° angle. See 
Figure 24-23A. 

3. Remove the blade from the vise and hone the 
45° bevel and flat face. See Figure 24-24B. First 
use a medium grit stone, then a fine one. 

4. Replace the blade in the vise. 

5. Burnish the edge several strokes. Start at a 45° 
angle. Change the angle on successive strokes 
until you reach about 75°. See Figure 24-23F. 
Remove the blade from the vise, inspect, and 
install it in the handle. 


Maintaining portable power planes 


Portable power tools operate much like 
stationary surfacing machinery. Therefore, you must 
check lubricants, motor brushes, and belts regularly. 
Tools with sealed bearings require little, if any, lubri- 
cation. Carbon brushes on the motor should be 


Figure 24-23. Sharpening a cabinet scraper blade. 
A—File a 45° bevel. B—Hone the bevel. C—Hone the flat 
side to remove the wiry edge. D—Burnish with a few 
firm strokes. E—The first stroke should be at a 45° angle. 
F—The last stroke should be at a 75° angle. (Stanley Tools) 


inspected for wear at regular intervals. Check drive 
belts for wear, cracks, and other damage. _ 

Power plane cutters are helical or straight. Most 
are hardened steel and can be sharpened. Carbide 
tipped cutters must be sharpened by a technician. 

Some portable power planes with helical 
cutters have a grinding attachment on one side. See . 
Figure 24-24. A small grinding wheel fits in the 
chuck on the motor shaft. The cutter is placed in the 
side accessory when the machine is off. Then, with 
the machine on, rotate the cutter by hand against 
the grinding wheel. 

To remove the cutter for sharpening, you will 
have to disassemble part of the power plate. Turn 
off the switch and disconnect power to the tool. 
Then remove any covers or guards over the cutter- 
head. To remove the cutter, you must hold the shaft 


Figure 24-24, Some portable power planes have a 
grinding attachment. The stone is attached to the motor. 
The cutter is held in a fixture on the side of the plane. 
(Delta International Machinery Corp.) 


stationary and remove the nut holding the cutter. 
Some planes have a shaft lock. On others, you must 
use two wrenches. 

After reassembling the plane, inspect the angle 
on the rear shoe. Both front and rear shoes should be 
parallel when the depth of cut is at zero. If not, follow 
the manufacturer’s procedure for adjusting them. 


Summary 


Although most surfacing is done with jointers 
and planers, hand tools are useful for small cabinet 
parts and on-site architectural woodwork. Jack, 
fore, jointer, and smooth planes surface edges and 
faces. Block planes are used to surface end grain. 
Scrapers will remove excess glue and minor surface 
defects often caused by surfacing machines. 
Portable power planes make the work much easier. 
They can be used for face, edge, and end grain. 


Chapter 24 Surfacing with Planes and Scrapers 387 


Surfacing tools and machines will serve you best 
when they are properly maintained. Periodically 
check for blade sharpness, rust, needed lubrication, 
and other items recommended in the manufacturer’s 
operation and maintenance manuals. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Describe two situations in which you would 
choose a hand plane over a stationary surfacing 


machine. 
2. Ihe plane is the longest bench plane and 
the plane is the shortest bench plane. 


3. The most used bench plane is the plane. 
4. Name the adjustment that determines how much 
of the plane iron protrudes out of the mouth. 
5. The plane iron cap should be within of 
the cutting edge of the plane iron. 
6. When surfacing a face, should you stroke with 
or against the grain? 
7. Explain how you can use a plane to remove a 
cup in the face of a board. 
8. List three methods of planing end grain 
without splintering the edge. 
9. File the edge of cabinet scraper blades at a(n) 
_ angle before burnishing. 
10. The two types of cutterheads available on 
power planes are and 
11. Plane irons are ground at a(n)__ angle. 
12. Plane irons are honed at a(n) angle. 
13. What makes the cabinet scraper blades different 
than the hand scraper blades? 
14. List the steps taken to square a board using 


hand planes. 

15. The front and rear shoes of a power plane 
should be when the depth adjustment is 
set at zero. 
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Surfacing and drilling processes were performed as parts of the manufacturing process of this 
cabinet. (Thomasville) 


Drilling and Boring 


Objectives 


After studying this chapter, you will be able to: 

æ Select drills and bits based on the hole to be made. 

% Operate hand, portable, and stationary drilling 
equipment. 

% Follow procedures for drilling through and blind 
holes, holes at an angle, and flat or cylindrical 
workpieces. 

% Sharpen drills, bits, and cutters. 

% Maintain hand and power drilling equipment. 


Important Terms 

adjustable dial saw hand drill 
auger bit _ : machine spur bit 
bell hanger’s drill masonry drill 
boring multispur bit 
brace plug cutter 
circle cutter Powerbore bit 
cutting lips push drill 
dowel bit right angle drill 
drill points screw bit 
expansive bit ship auger bit 
Forstner bit spade bit 

glass drill star drill 
hammer drill twist drill 


Dhiting and boring are hole making processes 
as basic to cabinetmaking as sawing and surfacing. 
Holes are necessary for installing hardware, making 
joints, and producing various cabinet design features. 

As a rule, drilling refers to making holes smaller 
than 1⁄4” (6 mm) with twist drills and drill points. 
Boring describes making larger holes with different 
types of boring bits. The type of drill or bit you choose 
depends on the hole to be made. See Figure 25-1. 
What diameter and how accurate must the hole be? 
Will it be a flat bottom hole bored partway into the 
workpiece? How smooth should the hole surface be? 
In addition, bit type, wood species, or manufactured 
panel composition will also affect the hole’s surface. 
Refer to Figure 12-45. These are all important consider- 
ations when you select a drilling tool. 


Figure 25-1. Select the correct bit and drilling tool for 
making precise holes. (Vermont American Tool Company) 


Drills and Bits 


Drills and bits may be made of carbon steel, 
high-speed steel, or be carbide tipped. Carbon steel 
bits are the least expensive. They are weaker than 
other bits, and should be limited to drilling wood, 
plastic, and aluminum. Bits marked high-speed 
(HS) or high-speed steel (HSS) are more durable 
than carbon bits and will cut through most mate- 
rials. (However, the design of some HS bits limits 
them to boring wood only.) Carbide-tipped bits drill 
through hard materials, such as ceramic tile and 
concrete. High-speed drills and bits are the most 
cost-effective for cabinetmaking. 

Drilling is done with hand tools, portable power 
drills, and stationary machines. The shank of the bit 
determines whether it can be used in a particular 
tool. Bits with round shanks are inserted into 
drilling tools that have three-jaw chucks. Three or 
six flat surfaces milled into the shank hold a bit 
more securely in three-jaw chucks. Square, tapered 
ends of auger bits limit their use to a hand brace. 

Certain operating speeds are recommended for 
drills and bits. See Figure 25-2. Drilling at the 
correct speed, with the proper feed, will produce 
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~S Max. No-Load 
Drillingt Machine Speeds (R.P.M.) 


Tool Name Practice 
Stationary Portable 


Spur bit | SP 3000 
Multispur bit 1” to 5” 600 to 200* 


Forstner bit 1/4” to 4” 2000 to 150* 

Power bore bit® 2000 

Drill point 

Circle cutter 250 

Adjustable dial saw 250 

Hole saw 1” to 5” 600 to 150* 600 to 150* 
Countersink 3000 2000 
Screw mate® 3000 2000 
Plug cutter 3000 

Countersink See twist drill speeds 
Counterbore See twist drill speeds 

Masonry and glass drill 600 


TH=Handtool S= Stationary power P= Portable power 


*Recommended Speed (R.P.M.) 
100 200 500 800 1100 1400 1700 2000 2300 2600 2900 


Hole Diameter 


Wood-Carbon Twist Drill 
Steel-HS Twist Drill 


B 1/8” 
Figure 25-2. A—Use proper speeds when drilling. B—Safe drilling speeds vary by bit size. 


the best results. A high speed or an incorrect feed Auger bits have two sharpened cutting lips and 
rate will cause the bit to heat up, which can damage spurs. The spurs score the wood before the cutting 
the tool permanently. lips remove chips. A threaded feed screw pulls the 
bit into the workpiece. The twist carries chips out of 
N bi the hole. The tapered square tang is secured in a 
uger Dit brace chuck. The combined length of the twist and 
Auger bits produce holes in face and edge grain, the shank determines the maximum hole depth. 
but are not effective in end grain. See Figure 25-3. That may be 7” to 10” (178 mm to 254 mm). 


When using an auger bit, you must drill the 
proper size hole the first time. You cannot enlarge it 
with another auger bit. To counterbore a hole with 
an auger bit, drill the larger hole first. Then 
continue with a smaller bit. 

Auger bits are sized by two systems: U.S. 
customary and SI (System International) Metric. 
Auger bits come in sets of 13. U.S. customary sizes 
are numbered 4 to 16. The size is stamped on the 
tang or shank. Only a single number appears. The 
number is the increments in 16ths of an inch. For 
example, a 4 indicates 4/16, or 1/4” bit. A number 
16 indicates 16/16, or 1” bit. Metric sets are sized 
from 6 mm to 25 mm. 

The tapered square tang limits the use of auger 
bits. They can only be held in a brace. However, 
some auger bits can be modified to work in three 
jaw chucks found on hand drills as well as portable 
and stationary power drills. If the shank has three 
or six flat surfaces, you can saw off the tang. See 
Figure 25-4. 


Cross-section 


Cc 


Figure 25-3. A—Parts of an auger bit. B—Section view of 
hole created by auger bit. C—Bits come in sets of 13. 
(Stanley Tools) 
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Figure 25-4. Auger bit shanks have a tang fit in a brace. 
The tang can be sawed off so the bit can be used in power 
drills. (Irwin) 


Auger bits are slow speed bits. Most often, they 
are used in a hand brace. When used in power 
equipment, drilling speeds must be kept between 
300 rpm to 800 rpm. 


Ship auger bit 

A ship auger bit has a six sided shank, and is 
17” (432 mm) long. They are used for fast, heavy- 
duty wood boring using 1⁄2” portable power drills. 
The large wide flutes provide fast chip clearance. Bit 
diameters range from 7/16” to 1%”. Metric bits are 
available in relative millimeter sizes. Similar auger 
bits that are 8%” (216 mm) long provide the ability 
to work in places with clearance restrictions as 
would be faced by electricians. 


Dowel bit 


A dowel bit looks much like a short auger bit. It 
is about 5” (127 mm) long. There are three diameter 
sizes: 14”, 3/8”, and %”. Metric bits are available in 
relative millimeter sizes. The dowel bit diameter is 
.003” (.08 mm) over the marked size. Auger bits are 
about .015” (0.4 mm) oversize. The close tolerance of 
dowel bits makes them more suitable for drilling 
holes for dowel joints. 


Expansive bit 


An expansive bit is an adjustable auger bit. See 
Figure 25-5. The feed screw helps pull the bit into 
the workpiece. One cutting lip is located on the 
body just above the feed screw. The other is on the 
adjustable cutter. The cutter also has spurs to score 
the wood before removing material. 

Expansive bits adjust from 5/8” to 3” (15 mm to 
75 mm). Expansive bits with metric scales are also 
available. Adjust the hole diameter according to the 
index mark and scale on the adjustable cutter. 

Some expansive bits may have a round shank 
instead of a tang. These may be used in drill presses 
at a very slow speed, about 300 rpm. 


Twist drill 

The twist drill, also sometimes called a twist 
drill bit or drill bit, is shown in Figure 25-6. It has a 
round, straight shank. At the end of the bit are two 
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Adjustable 
cutting 
lip 


Figure 25-5. A—Expansive bit. B—Adjust the bit’s lip 
and spur to vary hole sizes. (Irwin) C—Section view of 
hole created by an expansive bit. 


Figure 25-6. A—Twist drills have round shanks, flutes, 
and two cutting lips. (Greenlee) B—Section view of holes 
created by twist drills. 


sharp cutting lips. Flutes carry wood chips away 
from the point of operation. 

Twist drill sizes may be given in fractions, 
letters, or numbers. Metric twist drill sizes are noted 
in millimeters. The shank may or may not be the 
same size as the flutes. If not, common shank sizes 
will likely be 4”, 3/8”, or %”. Large bits with small 
shanks can fit into portable power drills. 

Twist drills are made of either carbon or high- 
speed steel. Carbon steel drills are adequate for 
wood and soft metals. High-speed twist drills 
remain sharp longer and are less likely to bend. You 
can turn them at faster speeds when drilling wood, 
plastic, and steel. Manufacturers may coat twist 
drills with cobalt or titanium for longer life. 

The point angle may differ among twist drills. 
Most are sharpened at a 118° angle, and are suitable 
for many materials. Other angles are recommended 
for drilling wood or plastic. 


Machine spur bit 


Machine spur bits drill a somewhat flat 
bottomed hole. See Figure 25-7. They have a round 
shank, two flutes, and two cutting lips. A short brad 
point prevents wandering as drilling is started. Bit 
sizes range from 3/16” to 1%”. Metric bits are avail- 
able in relative millimeter sizes. 


Brad point bit 


Brad point bits are close to the machine spur bit, 
except that a flatter hole bottom results. Spurs, at 
the outside, score the wood to reduce chipping. 


Spade bit 

A spade bit is flat with a fairly long brad point 
to center it. See Figure 25-8A. The spade has cutting 
lips ground into the bottom. The width of the spade 
determines the hole diameter. The shank usually 
has three or six flat surfaces that hold better in three 
jaw chucks. This also facilitates the use of exten- 
sions. Refer to Figure 25-23. 
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Figure 25-7. Machine spur bit with a reduced shank to fit 
in smaller portable drill chucks. (Brookstone) 


Spade bits do not produce the most accurate holes. 
However, they are inexpensive and adaptable. You 
may grind the sides or cutting edges for special needs. 
See Figure 25-8B. For example, you could drill a 
tapered hole by grinding the edges of the spade at an 
angle. You can also create a round bottom hole by 
grinding a curved cutting edge. By grinding the spade 
at two different widths, you can counterbore a hole. 


Multispur bit 


The outer edge of the multispur bit looks some- 
what like a saw. See Figure 25-9. A series of saw tooth 
spurs surround a brad point. There is one cutting lip 
between the point and spurs. This serves as a chip 
breaker. The tool has a standard %” (13 mm) shank 
with three milled flats for secure grip in portable 
electric drills. This style of bit is designed for boring 
holes in wood for pipe and conduit. Sizes range from 
1” to 4 5/8”. Metric bits are available in relative 
millimeter sizes. 


Forstner bit 


The Forstner bit is a tool used to drill flat 
bottomed holes. See Figure 25-10A. The circumference 


Alternative Shapes 
B 


_ Figure 25-8. A—Spade bit. (Irwin) B—The spade can be 
a to create different hole shapes. 
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of a Forstner bit is smooth, but very sharp. One or two 
cutting lips are located at the bottom. A small brad 
point helps center the bit before boring. Once the hole 
is started, the sharp circumference guides the tool. 

A Forstner bit creates a very smooth hole 
surface. It is especially effective when drilling blind 
holes. (Blind holes do not go all the way through the 
workpiece.) Forstner bits are also very sturdy. The 
brad does not have to be used to center the bit. 
Figure 25-10B shows angled holes and holes in an 
edge of the workpiece. 

Bit sizes range from 3/8” to 3”. Metric bits are 
available in relative millimeter sizes. Shank sizes 
are usually %” (13 mm) because the bit is used in a 
drill press. However, 3/8” (10 mm) shanks are 
readily available. 

Forstner bits are available in both chrome steel 
alloys and carbide-tipped versions. Blind holes are 
used in the bottom of wall cabinets to insert low 
voltage lights. To completely hide the wire, a second 
hole must be drilled from the back edge of the 
bottom panel through which to pass the wire. 


32 mm System boring bits 


Carbide-tipped bits are used in automatic and 
semiautomatic boring machines to prepare mate- 
rials to accept mounting screws for functional 
hardware, dowels, RTA fasteners, and Euro-style 
hinges. See Figure 25-11. The bit includes a 
centering point, 2 outside scoring teeth and 
2 straight cutting teeth. The shank is 10 mm in 
diameter with a locking flat. The overall length is 
57 millimeters. Always bottom (insert as far as it will 
go) the shank when inserting these bits. The boring 
depth is set for the machine and seldom changes. 
Some bits have an adjusting screw in the end of the 
shank to allow for minor adjustments. 


Figure 25-9. Multispur bit. (Greenlee) 
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Bit diameters for hinge cup insertion are avail- 
able in 15 mm, 20 mm, 25 mm, 26 mm, 30 mm, 
35 mm, 38 mm, and 40 mm to fit the wide variety of 
available hinges. Clockwise and counterclockwise 
versions are available. 

Bit diameters for functional hardware, dowels, 
and RTA fasteners are available in 5 mm, 6 mm, 
8 mm, 10 mm, and 12 mm. Clockwise and counter- 
clockwise versions are available. Adapters are avail- 
able to hold 2.5 mm bits for pilot holes when using 
wood screws. 


Figure 25-10. A—Forstner bits drill flat bottomed holes. 
B—Because its circumference guides the bit, you can 
bore at any angle. Clamp the workpiece securely. (Chuck 
Davis Cabinets) 


Powerbore bit 


The Powerbore® bit functions much like spade and 
multispur bits. See Figure 25-12, It has a %4” (6 mm) 
shank, one brad point, one spur, and one cutting lip. Bit 
diameters range from 3/8” to 1”. Metric bits are avail- 
able in relative millimeter sizes. 

The design of the Powerbore® bit lessens friction 
between the bit and the wood. Forstner and multi- 
spur bits have smooth sides that slightly rub the 
wood. The Powerbore® bit has little surface contact 
with the wood. 


Drill points 

Drill points are used with the push drill. See 
Figure 25-13. They have straight flutes with two 
cutting lips sharpened like a twist drill. Drill points are 
effective for drilling pilot holes for small screws or 
nails. Bit diameters are 5/64”, 7/64”, 9/64”, and 11/64”. 
Metric bits are available in relative millimeter sizes. 


Figure 25-11. Bits used for Euro-style concealed hinges. 
The larger 35 mm and 40 mm are for the hinge cups. For 
accurate hinge positioning, use either the 8 mm bits to 
receive plastic dowels, or the 2.5 mm bits to drill pilot 
holes for wood screws. (Chuck Davis Cabinets) 


Figure 25-12. A Powerbore® bit is easier to control than a 
spade bit. (Stanley Tools) 


Figure 25-13. Drill points fit in a push drill. They make 
holes for screws, brads, and other purposes. (Chuck Davis 
Cabinets) 


Circle cutter 


A circle cutter can create large holes through a 
workpiece. See Figure 25-14. The material removed 
is wheel-shaped. 

To drill, set the desired radius. It is adjustable 
from 134” to 8” (46 mm to 203 mm) diameter. Then 
tighten the cutter with a screwdriver or Allen 
wrench. Use this bit only in a drill press at a 
maximum speed of 250 rpm. 


Adjustable dial saw 


The adjustable dial saw is like the circle cutter. 
See Figure 25-15. It has a center guide drill with 
three surrounding arms. Each arm has two saw 
teeth. Set the diameter according to the dial index. 
Then tighten the hex nut on the top. The dial saw is 
a slow speed tool. Use it in a drill press at 250 rpm. 


Hole saw 


A sturdier-tool than the dial saw is the hole saw. 
See Figure 25-16. It has a guide drill. The circumfer- 
ence is a series of saw teeth. A different saw tooth 
insert is necessary for each diameter. These are 
attached to a common size shank. The shank has 6 
milled flats for a secure grip in portable power drills. 


Countersink bit 

The countersink bit angles hole tops that allows 
flat head screws to set flush. One end is an 82° 
V-shaped point with several cutting lips. The 
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Round shank 


Figure 25-14. Circle cutters produce holes up to 8” (203 mm) 
in diameter. Use them in a drill press. (General 
Manufacturing) 


Figure 25-15. The adjustable dial saw has a center drill 
and three cutter arms. Use them in a drill press. 
(Brodhead-Garrett) 
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other end is a square tang or round shank. See 
Figure 25-17. Even though metric screw heads are 
formed at a 90° angle, the 82° countersink works 
equally well in wood. 


Multioperational bits 

Multioperational bits include Screw-Mate® 
drills (Refer to Figure 16-30) and countersink/coun- 
terbore cutters. See Figure 25-18. Screw-Mates drill 


=> 


Figure 25-17. Countersinks angle the end of a hole to 
accept flat head screws. (Stanley Tools) 


pilot holes and clearance holes for wood screws. 
Countersink/counterbore cutters drill, countersink, 
and/or counterbore at the same time. Countersinks 
leave the bottom of the hole at 82°. Counterbore 
cutters leave a square (90°) shoulder. Use this if you 
want a nut and washer or round head screw below 
the surface. 


Plug cutter 


Plug cutters make plugs to cover mechanical 
fasteners in counterbored holes. See Figure 25-19. 
Sizes are 3/8”, 4%”, and 5/8”. Metric bits are avail- 
able in relative millimeter sizes. Counterbore holes 
with one of these sizes. Use the same wood species 
as your cabinet for the plug and match wood grain 
both in color and direction. Contrasting wood may 
be used for highlighting where the plugs are 
artfully arranged. 


Counterbore 


Countersink 


Figure 25-18. Counterbore bits drill two size holes at one 
time. Multioperation countersinks drill clearance, coun- 
tersink, and possibly counterbore holes. (Greenlee) 


Star drill 


A star drill makes holes in concrete for cabinet 
installations. See Figure 25-20A. Typical diameters 
are 1⁄4” to 1”. Metric bits are available in relative 
millimeter sizes. Tool lengths vary. Power star drills 
fit in portable power hammer drills. 


Masonry drill 


Masonry drills have carbide tips. They drill holes 
in concrete and ceramic materials. See Figure 25-20B. 
Use a masonry drill to make holes for screw anchors 


Figure 25-19. A—Make tapered plugs to cover counter- 
bores. Make sure to match workpiece grain and color. 
B—Snap plugs from workpiece with a narrow blade 
screwdriver. (Chuck Davis Cabinets) 
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to install cabinetry to concrete walls. Also drill 
ceramic tile surfaces with masonry drills. Diameters 
range from 1⁄4” to 34”. Metric bits are available in rela- 
tive millimeter sizes. 


Glass drill 


Glass can be drilled with a spear-shaped, 
carbide-tipped glass drill. See Figure 25-21. Various 
sizes are available for drilling holes to mount hard- 
ware. Tempered glass cannot be drilled. 


Bell hanger’s drill 


Drill extra long holes with a bell hanger’s drill. 
See Figure 25-22. There are two types. One has a 
tang and is used in a brace. The other has a round 
shank for a drill press or portable drill. 

Bell hanger’s drills are sized from 4” to %” in 
diameter. Shank sizes vary from 1⁄4” to 3/8”. Lengths 
are 12”, 18”, 24”, and 30”. Metric bits are available in 
relative millimeter sizes. Some are available with 
carbide tips to drill in concrete. 


Drill extensions 


Drill extensions allow you to make long holes 
with standard drills and bits. See Figure 25-23. 
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Figure 25-20. A—Star drill. B—Masonry drill. (Vermont 
American Tool Co.) 
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Figure 25-21. Glass drill. 
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Figure 25-22. Bell hanger’s drills are 18” (457 mm) long. 
Some have a straight shank and others have a tang. 
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These extensions are 18” or 450 mm long. The shank 
may be round or six-sided for a portable power 
drill. Do not use drill extensions in a drill press. 


Hand Tools for Drilling 


Drilling by hand is done with three tools. These 
tools are braces, hand drills, and push drills. 


Brace 


A brace holds only square tang bits. See 
Figure 25-24. Turning the chuck tightens two angled 
jaws that grasp the tang. The sweep of the brace’s 
bow determines the size of the brace. Sweep is the 
diameter of the circle made as you rotate the handle. 
A box ratchet on the chuck allows you to drill next to 
a wall or corner without a full circle swing. 


otal 


Figure 25-23. Portable power drill extensions lengthen 
the drill bit’s reach. (Irwin) 


Box 


ratchet Ratchet end 


Handle 


Bow 
Chuck 


Figure 25-24. Parts of a brace. (Stanley Tools) 


Hand drill 


A hand drill holds round shank twist drills in a 
three-jaw chuck. See Figure 25-25. A crank and 
handle rotate the chuck while the top handle is held 
securely to steady the tool. Some have storage for 
drill bits inside the handle. 


Push drill 


A push drill is operated with one hand. See 
Figure 25-26. A spring mechanism turns the chuck 
as you push on the drill. Drill points are used with 
the push drill for making small holes, such as pilot 
holes for screws. To change points, press the locking 
ring so the knurled chuck slides down. The point 
can then be inserted. Some models store points in 
the handle. 


Stationary Power Machines for 
Drilling 

Nearly all production and custom cabinet- 
making shops use stationary power drills. Even the 
home woodworker is likely to have a floor or bench 
model drill press. It is more accurate than hand and 
portable drills. It is much easier to control depth, 
drilling angle, and positioning. 


Drill press 


The drill press is the most common vertical 
stationary power drill used by cabinetmakers. See 
Figure 25-27..The table clamps to the column and 
slides up or down as needed. It can also tilt for 
drilling at an angle. The motor drives the spindle 


Removable Cap 
(for drill storage) 


Figure 25-25. A hand drill is satisfactory for making 
holes up to 3/8” (10 mm). (Stanley Tools) 
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Figure 25-26. A—Push drills are very efficient for drilling 
small holes. B—Insert bits in the push drill by pushing 
the knurled chuck forward. (Chuck Davis Cabinets) 


and chuck. Change drilling speed by moving belts 
on motor and spindle step pulleys or turn a variable 
rate handwheel. 

Drill presses are specified by the distance between 
the chuck and the column, multiplied by two. For 
example, a 20” (508 mm) drill press has a distance of 
10” (254 mm) between the chuck and column. It can 
drill a hole in the center of a 20” (508 mm) diameter 
circular workpiece. 

Bits are clamped in the chuck and fed into the 
workpiece with the feed control lever. Most drill 
presses have a %” (13 mm) shank capacity chuck. 
The spindle’s depth of travel can be limited using 
the depth stop. 
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Figure 25-27. Vertical drill press. (Ryobi America Corp., 
Black & Decker Corp.) 


Radial arm saw 


The versatility of the radial arm saw makes it a 
drilling machine. See Figure 25-28. Thread a chuck 
on the motor arbor and place the workpiece against 
the fence. The yoke clamping levers and scales align 
the drill. Push the motor assembly toward the 
column when drilling. You may want to clamp the 
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(90° holes) 
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(angle holes) 
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Figure 25-28. The versatile radial arm saw can be used as 
a horizontal boring machine. Make attachments that 
clamp to the table. These hold the workpiece at the 
proper angle. (DeWalt Industrial Tool Co.) 


workpiece to the fence when drilling at angles other 
than 90° to the fence. Use only bits that are designed 
for high speed use. 
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Portable power tools are a quick way to make 
holes. Although not as accurate as stationary drills, 
they take little setup time. A portable drill can often 
fit in enclosed spaces and tight corners. 


Portable power drill 


The portable power drill is the most used 
portable drilling tool. There are many types and 
shapes. See Figure 25-29. Some are light and require 
only one hand for operation. Others require two 
hands to control the drill. A cordless, battery oper- 
ated drill offers added flexibility. Have a second 
battery charging just in case. Smaller, hand-held 
drills are available for power screwdrivers and light 


Figure 25-29. A—Portable power drill. B—Cordless drill 
and power screwdriver. C—This battery operated drill 
has an adjustable, five position clutch for matching drill 
torque to workpiece. This prevents it from stripping 
screws when using a screw bit. (Black & Decker Corp.) 


duty drilling. Refer to Figure 16-23. For tight 
corners, use a right angle drill or a right angle acces- 
sory mounted on a standard drill. See Figure 25-30. 
Motor sizes range from 1/7 horsepower (hp) to 2/5 
hp. Using a light duty drill for heavy work may 
burn out the motor. The drill housing may be 
double insulated to prevent shock. Those which are 
not double insulated should have a three wire cord 
and grounded plug. 

Drills are one, dual, or variable speed. Variable 
speeds allow you to start holes at a slow speed and 
then drill through at a high speed. Some are 
reversible so you can back out the bit or unscrew 
fasteners. A trigger switch lock maintains the speed 
when you remove your finger. However, this can be 
dangerous if the bit binds. The bit stops, but the 
drill will still try to turn. 


No. 924 RIGHT ANGLE DRIVE 


Figure 25-30. A—Right angle drill. (Makita U.S.A., Inc.) 
B—Right angle drive for power drill. (General 
Manufacturing) 
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Chuck sizes range from 4” to %” (6mm to 13 mm). 
You may need to use a large diameter bit with a power 
drill having a small chuck. Then choose a bit with a 
reduced shank size. 

Portable power drills can be mounted vertically 
in a stand. See Figure 25-31. This setup is not as 
accurate as a drill press. However, it is convenient. 
Use a portable drill with a trigger lock. Lock the 
drill on. Hold the workpiece with one hand and 
operate the feed lever with the other. After drilling, 
a return spring will help raise the drill. 


Hammer drill 

The hammer drill turns and hammers on masonry 
bits to make holes in concrete. See Figure 25-32. 
Cabinetmakers use this tool when setting screw 
anchors for hanging cabinets on concrete walls. 
Masonry bits will also work with standard portable 
drills, but using the hammer drill is quicker. 


Drilling and Boring Holes with 
Hand Tools 


Select the proper drilling tool for the bit you wish 
to use. For inserting bits in a brace, unscrew the 


Return 
spring 


Switch 
with lock on 
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Figure 25-31. A drill press stand converts a portable drill 
into a drill press. (Makita U.S.A., Inc.) 
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chuck shell and insert a bit with a tang. Turn the shell 
clockwise until the bit is snug. See Figure 25-33. For 
small diameter holes, use a hand drill and 


aruung 


select a straight shank drill bit. 

Secure workpieces in a vise or with clamps when 
drilling large holes or holes at angles. Vise jaws 
covered with wood blocks are recommended. See 


Figure 25-32. Hammer drills create holes in concrete for 
basement cabinet installations. (Black & Decker Corp.) 
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Figure 25-33. For both a brace and hand drill, install the 
bit and tighten the chuck by hand. 


Figure 25-34A. This reduces damage to the work- 
piece when tightening the vise. Flat workpieces can 
be held between the vise and a bench stop. Hold or 
clamp cylindrical workpieces in a V-block or 
V-shaped grooves in the vise. See Figure 25-34B. 

Keep the tool at the proper angle when boring. 
Use both hands. See Figure 25-35. 

Before boring, use a scratch awl to make a small 
dent at the hole layout mark. This helps center the 
bit point. A try square or T-bevel can help keep the 
bit aligned. 
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Figure 25-34. Clamp or hold the workpiece securely 
when preparing to drill. (The Stanley Works) 
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Figure 25-35. Hold the drill at the proper angle. (The 
Stanley Works) 


If the hole will be drilled through the material, 
clamp a backing board under the workpiece. This 
prevents splintering when the bit cuts through the 
opposite face. See Figure 25-36. 

Sometimes it is not convenient to place waste 
stock behind the workpiece when boring a through 
hole. In this situation, you must bore from both 
sides. Bore from one face until the feed screw or 
point of the bit breaks through the opposite face. 
See Figure 25-37A. Complete the hole, boring from 
the other side. See Figure 25-37B. 

A blind hole does not go through the workpiece. 
Use a depth gauge, drill stop, or tape to limit how 
far the bit enters the workpiece. See Figure 25-38. A 
depth gauge clamps onto the bit. A drill stop slips 
over the bit and is secured with a set screw. For less 
precise depth, wrap a few turns of masking or elec- 
trical tape around the bit. 

To bore holes at an angle, start the bit vertical. 
Once it penetrates the surface, tilt it to the required 
angle. Check your angle using a T-bevel. When 
multiple holes need to be drilled at an angle, make 
a boring jig. A simple jig is a block of wood with an 
angled hole. Clamp the jig to the workpiece and 
drill through the jig. See Figure 25-39. 


Drilling and Boring with the Drill 
Press 


The general procedure for drilling and boring 
with the drill press is as follows: 

1. Set the drill press speed. A chart on the machine 
shows you how to move the belt on the pulleys 
to change speed. Drill speeds for certain bits 
and sizes are shown in Figure 25-2A and 
Figure 25-2B. 

2. Insert the bit in the chuck. A chuck key is used 
to tighten the chuck. Remember to remove the 
chuck key before using the drill. 

3. Clamp your workpiece to the table when drilling 
large holes, holes at an angle, or when using saw 
tooth and adjustable bits. See Figure 25-40. 
Lower the bit with the feed lever and align the tip 


Figure 25-36. Back up your workpiece when drilling a 
through hole. Failure to do so may tear the wood. 
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with hole layout marks. Back the workpieces if 
the hole is to be bored through. 

4, Adjust the table. Move the table so the bit is 
¥” (12.7 mm) above your work. Support the 
table as you loosen the column clamp. The table 
is heavy and can injure you if it falls. When the 
table is positioned, retighten the clamp. 


Cc 


Figure 25-37. Boring a through hole by drilling from both 
sides. A—Bore until the feed screw breaks through the 
other side. B—Turn the workpiece around and bore the 
hole through. 
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Figure 25-38. Two attachments for determining depth. 


A—Depth gauge. (Stanley Tools) B—Drill stop. (General 
Hardware) 


Figure 25-39. Angled holes can be accurately drilled with 
a jig. 


5. Turn on the motor. 

6. Hold the workpiece tightly, if it has not been 
clamped. 

7. Turn the feed lever to lower the bit into the 
workpiece. Feed the bit in at a moderate rate. If 
you see dust instead of wood chips, you are 
feeding too slow, or the bit is dull. In either 
case, heat is created which can further dull the 
bit and/or burn the wood. 

8. When the hole is complete, raise the bit. 


Drilling deep holes 


Often, deep holes are required. Bore first with a 
standard twist drill. Then use a bell hanger’s drill of 
the same size. The length of spindle travel on the 


Figure 25-40. Clamp the workpiece securely. A—Hold 
down clamp. (Adjustable Clamp Company) B—Quick 
clamp. (Brookstone Co.) 


drill press is only about 6”. You will need to raise the 
table after each feed. 

Another method to bore deep through holes is 
to bore from both ends. This can present problems 
when aligning the second hole. The first hole bored 
must be directly under the drill. To do this, you 
make a jig. The following procedure illustrates 
drilling a 3/8” (9.5 mm) hole through a lamp stand: 

1. Cut a board the size of the drill press table. Drill 
a 1⁄4” (6.3 mm) hole in the center. 

2. Insert a 3/8” (9.5 mm) dowel in the drill press 
chuck. It should be a few inches longer than the 
workpiece. 


3. Puta3/8” (9.5 mm) plug cutter with a 14” (6.3 mm) 

shank in the 14” (6.3 mm) jig hole. 

. Place the jig on the table just beneath the dowel. 

. Lower the dowel onto the plug cutter. Align the 

jig with the drill press chuck. See Figure 25-41A. 

6. Remove the dowel and replace with a 
3/8” (9.5 mm) twist drill. 

7. Replace the plug cutter with a countersink. 

8. Layout the centers of the workpiece ends and 
mark them with a scratch awl. 

9. Position the lower end of the workpiece on the 
countersink. See Figure 25-41B. 

10. Hold the workpiece firmly and turn on the 
machine. Lower the drill to align with the 
center of the upper end of the workpiece. Then 
drill as deep as possible. 

11. Raise the bit, turn the workpiece over, and drill 
from the other end. See Figure 25-41C. 

12. For very long parts, insert a bell hanger’s drill 
in the chuck after drilling from both ends to 
complete the hole. 
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Drilling at an angle 


Drill holes at an angle by tilting the machine 
table or using a fixture. To tilt the table, loosen the 
tilt control and set the table using a T-bevel or 
protractor with a level. See Figure 25-42. Then 
tighten the tilt control. Clamp the workpiece with 
the hole mark centered under the bit. Then turn on 
the machine and make the hole. See Figure 25-43. 

A tilt fixture has two boards, hinged at one side, 
with slides clamped to hold the top boards at an 


Chuck Chuck 
Drill Drill 
press press 
column column 

Dowel 


Long 
workpiece 


Clamp Jig 
to Table 
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angle. See Figure 25-44. Clamp the bottom board to 
the table. Set angles for both the fixtures using a 
protractor with level. 

Installing the secondary table fixture on a tilted 
table is an added convenience. You are able to drill 
compound angles. See Figure 25-45. 


Figure 25-42. Use a protractor with level to set the table 
angle. 


Hole 
nearing 
completion 


Countersink 


Figure 25-41. Dowel and drill alignment are critical when drilling from both ends. A—Align a dowel in the chuck with 
a plug cutter in the jig. B—Insert the workpiece between the bit and a countersink bit inserted in the jig. C—As the 
hole nears completion, it should align precisely. 
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Figure 25-43, Drilling at an angle with a spade bit. 


Bits with long centerpoints and Forstner bits 
will enter the workpiece at an angle rather easily. 
Simply mark the hole using a scratch awl and bore 
the hole. Twist drills lack a long centerpoint. 
Therefore, they may tend to bend out of position 
when you start to drill. Small diameter drills can be 
damaged or broken. Feed carefully, or use another 
type of bit if you have a choice. 


Drilling blind holes 


A blind hole does not go through the workpiece. 
Drill presses have an adjustable scale and stop to 
limit bit travel. See Figure 25-46. A depth scale 
shows how far you lower the spindle. However, it is 
best not to use the scale because of different bit 
lengths and table heights. The scale reading can be 
inaccurate. Instead, mark the depth on the edge of 
the workpiece. Then lower the bit beside the work- 
piece until the cutting lips are in line with the mark. 
See Figure 25-47. Turn the two threaded depth 
collars until they stop. While drilling, the feed lever 
will not move past the preset depth. 

You can also use a depth gauge, bit stop, or tape 
to mark how far the bit should enter the workpiece. 
A depth gauge clamps onto the bit. A bit stop slips 
over the bit and is secured with a set screw. Refer to 
Figure 25-38. 


Figure 25-44. A—Fixture for drilling at an angle. 
B—Raise the jig and tighten the slides. 


Figure 25-45. Both the jig and table are tilted for 
compound angles. 


Depth stop 
collars 


Depth stop scale 


Figure 25-46. Depth stop on drill press stops the feed 
lever from turning at preset depth. (Powermatic) 


Depth marked in pencil 
on workpiece 


Figure 25-47. Set depth by lowering the bit next to the 
workpiece, then adjust depth collars. 


Many cabinet designers have made good use of 
low-voltage halogen lights. With blind holes you can 
add lighting under kitchen cabinets and inside 
moveable or built-in display cases. When adding 
light to a display case, plan to install glass shelves. 
When the light fixture is under the cabinet, a 
blind hole must be bored to a- specified depth. 
See Figure 25-48A. Bore the hole approximately 
4” (102 mm) from the front edge of the bottom panel. 
A typical depth for a 12-volt, 20-watt halogen light is 
5/8” (15 mm). Bore a second blind hole from the back 
edge of the panel to provide for passage of the wire 
from the light to the remote transformer. You may 
need additional holes for electrical wiring. See 
Figure 25-48B. 
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Blind holes are used for Euro-style hinges. 
Multiple spindle boring and insertion machines 
make precise location of the hinge cup hole and two 
screw holes. When you bore finished doors, hinges 
to be secured with plastic dowels may be mounted 
on the boring and insertion machine’s ram. After 
the holes for one hinge are bored, swing the ram 
under the boring bits and again lower the machine 
to the door. Press the hinge and plastic dowels into 
the door. The machine has a precise depth stop that 
is factory set. See Figure 25-49. 


Drilling round workpieces 


Round workpieces should be held in a V-block. 
The V must be centered under the drill. If drilling at 
an angle, clamp the workpiece to the block. See 
Figure 25-50. 


Drilling equally spaced holes 


Drilling equally spaced holes can be done either 
of two ways. You could lay out all the hole loca- 
tions. However, this is time-consuming. A more 
efficient method is to make a jig. 

One useful jig for equally spaced through holes 
has a stop block. See Figure 25-51. After drilling the 
first hole in the workpiece, insert a dowel rod in the 
hole. Then move the workpiece until the dowel hits 
the stop block. This works for both blind holes and 
through holes. The distance between the drill bit and 
the top block determines the distance between holes. 

For small holes, replace the dowel with a nail or 
bolt the same size as the drill bit. For example, when 
drilling evenly spaced 14” (6.3 mm) holes for shelf 
clips, use a 4” (6.3 mm) diameter bolt. This proce- 
dure is not recommended for 32 mm System holes 
due to the accuracy required in hole spacing. Many 
manufacturers provide jigs with steel guide bush- 
ings that can be used with portable power drills for 
mounting hinges and drawer slides. A multiple 
spindle line boring machine speeds work with the 
degree of accuracy required. See Figure 25-52. 

Wood chips can interfere with accuracy when 
positioning the workpiece against a solid fence. 
Consider using three or more dowels as a fence. 
See Figure 25-53. Accumulated chips are pushed 
aside easily. 

When counterboring, you only enlarge one end 
of a hole. This is done so the screw or bolt head sits 
below the wood’s surface. You can hide the hole 
with a plug or button. The best method for counter- 
boring is to drill the large-diameter counterbore 
hole first. Then drill the smaller clearance hole. 
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Figure 25-48. Installing low voltage halogen light. A—Boring 58 mm diameter blind hole to receive the light fixture. 
B—Boring hole for installation of wire. C—Assembled cabinet ready for finishing. Install light and wire before instal- 
lation of cabinet. D—A completed low voltage light installation. (Chuck Davis Cabinets) 


Drilling glass 

Glass is a difficult material to drill. However, 
you may need holes for mounting glass door hinges 
and pulls. One method of drilling glass is shown in 
Figure 25-54. Mark the hole location with crayon or 
a glass marker. You could also attach masking tape 
and mark on it. Next, clamp the glass panel on the 


drill press table with the mark directly under the 
drill. You must have a special carbide glass drill. 
The glass needs to remain cool while drilling to 
prevent cracking. Do so by putting kerosene within 
a putty dam. The backing board keeps you from 
losing kerosene until the hole is finished. Drill at a 
slow speed (500 rpm to 800 rpm). 


Chapter 25 Drilling and Boring 409 


Drilling with Portable Drills 

Portable drills are popular for cabinetmaking. 
Many of the procedures for hand and stationary 
drilling machines hold true for portable tools. With 
portable drills, disconnect power before installing 
bits. As a reminder, attach the chuck key to the cord rem in 
near the plug. Mark the holes using ascratchawlto 4, a 
center the bit. Use a vise or clamp to secure the S} Stop <p 


workpiece. Use a V-block for cylindrical work. block Space for 


When drilling angles, use an angle jig, like the one S chip removal 
for hand drills, to guide the bit. Drill larger holes at i . 
a slower speed and use two hands to hold the drill. 


- Dowel in hole 
touches stop block 


Figure 25-51. Use a jig for drilling equally spaced holes. 


— Insert a dowel in the previously drilled hole. Move 
Figure 25-49. Boring blind holes for insertion of Euro- workpiece until dowel hits stop block to measure off 
style concealed hinges. (Chuck Davis Cabinets) distance between holes. 


A B j ; Cc 
Figure 25-50. Drilling cylindrical workpieces. A—Horizontal. B—Vertical. C—Angled. 
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Figure 25-52. Equally space holes for 32 mm System 
holes are accurately and rapidly made with a multiple 
spindle line boring machine. (Chuck Davis Cabinets) 
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Figure 25-53. A dowel fence on a jig lessens the interfer- 
ence caused by accumulated wood chips. 
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Figure 25-54. Setup for drilling glass. 


Drilling holes in line is more difficult with 
portable tools. With a drill press, you can set up a 
fence. With a portable drill, use a jig. Mark lines on 
the jig which help center it on the workpiece. Hold 
the workpiece and jig securely when drilling. 


M aintenance 
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Maintenance involves keeping drill bits sharp, 
plus keeping hand and power tools lubricated and 
clean. Most drilling tools can be sharpened by the 
cabinetmaker using the proper file, stone, or 
grinding wheel. The cabinetmaker must compare 
the cost of shop labor and lost production to the cost 
of bit replacement. For lubrication requirements, 
refer to the equipment instruction manual. 


Sharpening bits, drills, and cutters 


Bits, drills, and cutters are sharpened with files 
or abrasives. Those made of high-speed steel 
marked (HS or HSS) cannot be sharpened with a 
file. They would ruin the file teeth. If the bit is not 
marked, perform a simple test. Push the corner of 
the file lightly across the shank. If an obvious nick is 
made, the bit can be file-sharpened. If no mark is 
made, or a high pitch screeching is heard, the bit is 
hardened. It cannot be sharpened with a file. 

High-speed steel bits are sharpened on the 
grinder. However, carbide-tipped bits cannot be 
sharpened on a standard wheel. In many cases, it 
may be less expensive to discard and replace the bit 
than to have it sharpened. 

Before sharpening, check to see that the bit is 
straight. Sometimes drills and bits can be straight- 
ened. Support the ends and hold it firmly with the 
curve up. Then strike it with a mallet or hammer. 
See Figure 25-55. Tools marked HS or HSS may be 
straightened a few thousandths of an inch. Carbon 
steel drills and bits bend easier. However, if you 
cannot correctly shape the drill or bit, discard it. A 
bent bit will wobble, creating oversized holes. 


laty 


Figure 25-55. Often you are able to straighten drills with 
light mallet or hammer blows. 
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Sharpening an auger bit 


An auger bit can be sharpened with a file ‘or 
small stone. An auger bit file is preferred. See 
Figure 25-56A. Only two surfaces at the end of the 
file have teeth. This prevents damage to adjacent 
surfaces. 

File only four surfaces on the bit: both inside spur 
surfaces and the two cutting lips. See Figures 25-56B 
and 25-56C. Keep the spurs and cutting lips even. Use 
the same number of strokes on both lips and spurs. 


Sharpening expansive and power bore bits 


Use the auger bit procedure on expansive bits. 
File the adjustable cutting lip and spur while in a 
vise. A power bore bit is sharpened like the auger or 
expansive bit. Only the front edge of the cutting lip 
and spur is filed. 


Figure 25-56. A—Auger bit file. (The Cooper Group). 
B—Sharpen only the insides of the spurs. C—Sharpen 
cutting lips from the top. 
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Sharpening twist drills 


Twist drills are probably the most difficult bit to 
sharpen by hand. Therefore, jigs and machines are 
provided for this purpose. See Figure 25-57. 

You can sharpen twist drills by hand with prac- 
tice. Note the proper terms and angles shown in 
Figure 25-58. First, practice the following procedure 
with the grinder off. Hold the drill between the 
thumb and first finger of your left hand. Have the 
drill shank in. your right hand. Place your hand on 
the bench grinder’s tool rest. Point the drill toward 
the wheel arbor, not above or below it. Have the 
cutting lip horizontal. See Figure 25-59A. 

Touch the drill against the wheel at the desired 
lip angle. As you grind, turn your right wrist about 
30° clockwise. Also lower it to the left about 20°. See 


Figure 25-57. A—Jig for sharpening twist drills. (General 
Hardware) B—Jig installed on bench grinder. (Brodhead- 
Garrett) 
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Figure 25-58. A—Side and end views of a twist drill. 
B—Critical twist drill angles from the end view. C—The 
point angle differs for metal, plastic, and wood. 


Figure 25-59B. Maintain grinder contact across the 
entire cutting edge. When finished, rotate the drill 
180° and grind the other cutting lip. The cutting 
lips, point angles, and clearances must be the same. 
See Figure 25-59C. 


Sharpening spade bits 


Spade bits can be sharpened by ee 
honing, or filing. The two cutting lips must be even. 
There must be about a 10° clearance angle (angle 
back from cutting edge to other side of spade) on 
the lips and brad point. See Figure 25-60. 
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Figure 25-59. Grinding a twist drill. A—Align bit with 
center of wheel. Have the cutting lip horizontal. 
B—Place hand on rest and turn your wrist while 
grinding the clearance angle. C—Check the sharpened 
cutting lip angle with a gauge. j 


Sharpening the spur bit 


A spur bit is sharpened by filing or honing the 
spurs and cutting lips. The spurs are sharpened like 
the auger bit. Both cutting lips are filed or honed 
evenly at the end of the bit. This maintains the 10° 
clearance angle. See Figure 25-61. 


Sharpening a Forstner bit 


Use an auger bit file and a hone. See Figure 25- 
62. File only the leading edges of the cutting lips. 
Hone only the inside surface on the sharpened rim. 
The surface is very narrow so you can only remove 
the burrs. 


Figure 25-60. Critical cutting angles for a spade bit. 
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Figure 25-61. Sharpening a multispur bit. 


Figure 25-62. Sharpening a Forstner bit. 
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Sharpening the multispur bit and hole saw 


These drilling tools are sharpened similarly. The 
teeth are sharpened like a rip saw blade. The cutting 
lip is filed like the Forstner bit. The center drill is 
sharpened like a twist drill. 


Sharpening other bits 


Sharpening drill points, countersinks, plug 
cutters, and countersink/counterbore bits may not 
be worthwhile. Drill points are inexpensive and 
best replaced. The cutting angles for other bits may 
be too complicated and are best replaced. 


Cleaning and lubrication 


All tools need periodic cleaning and lubrication. 
Rust and wood resins cling to tools and hamper 
moving parts. Rust can be wiped off with fine steel 
wool. Resins are removed with paint thinner. A 
coating of paste wax should then be applied. 

Hand tools need lubrication on moving parts. 
Gears and bushings need lightweight oil. Often oil 
holes are identified by a stamp saying OIL. On the 
brace, the head, hand key, box ratchet, and chuck 
shell need oiling. Push drills need internal lubrica- 
tion on the pawl that rotates the chuck. 

Most power tools have relatively few places 
requiring lubrication. Many bearings are sealed. 
They may or may not last the life of the tool. If the 
bearing goes bad, it must be replaced. Grease or oil 
cups and fittings are found on spindles and moving 
parts of some older machines. Keep these filled to 
the proper level. Portable drills need grease in the 
speed reducing gears. To do so, remove the front 
housing and coat the teeth with gear grease. This 
should be done every two or three years. 


Summary 


A broad range of bits, cutters, and drills are used 
in cabinetmaking. Some are designed for use in 
hand tools while others are limited to power equip- 
ment. For drilling smaller holes, use twist drills. For 
holes 4” (6 mm) and larger, use boring bits, such as 
the auger bit, machine spur, and spade bit. For a 
smooth, clean, flat-bottomed hole, choose a Forstner 
bit. Larger holes ¢an be made with expansive drills 
and hole saws. For deep holes, use a bell hanger’s 
drill or drill extension with your twist drill. 

When drilling, clamp or hold your workpiece 
firmly. Select the proper speed when using power 
equipment. Too much speed will burn the wood 
and may ruin the bit. Also feed at a moderate rate. 
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Feeding too fast will chip the wood and may break 
the bit. Feeding too slow will cause excessive heat 
and will burn the wood. 

Proper maintenance of drills, bits, and equip- 
ment is necessary. Most drills and bits can be sharp- 
ened by the cabinetmaker. Decide whether it is 
more efficient for you to sharpen the bit or have it 
professionally sharpened. In some instances, it may 
be more cost-effective to discard the old bit and buy 
anew one. Maintain hand and power machinery by 
removing rust and lubricating moving points. Parts 
of the machine which contact wood should be lubri- 
cated with silicone or paste wax. Gear housings and 
other internal parts are lubricated with oil or grease. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Drills and bits may be made of AOL 
be 

What purpose does an auger bit feed screw serve? 
. Describe how auger bit size is marked. 

What does the HS stamped on a drill shank mean? 
. Auger bits are used primarily in the construction 
trades to produce holes in__ and _____ grain. 
6. You can drill holes of various shapes by 

grinding a(n) bit. 
7. Auger bits will not drill effectively ; 
a. at an angle 
b. in face grain 
c. in edge grain 
d. in end grain 


oe u N 


10. 


11. 


12 


13: 


14. 


LS: 


16. 


17 


18. 


19; 
20. 


. List the bits that can create large holes through 


a workpiece. 


. The Forstner bit does not have a long center 


point. What guides it through the hole? 

For enlarging a hole to accept flat head screws, 

use a(n) 

a. countersink bit 

b. twist drill 

c. drill point 

d. power bore bit 

Diagram a section through a piece of wood that 

shows both a countersunk hole and counter- 

bored hole. 

The chuck size of a portable or stationary 

power drill determines the size of which 

can be used. 

Explain when you might use a V-block. 

Name two methods for drilling through holes 

in a workpiece without splintering the wood on 

the back side. 

A drill used with the drill press to make deep 

holes is 

Describe two methods of drilling holes at an 

angle on the drill press. 

When sharpening an auger bit, file only the 
and. 

Explain why you might use dowels for a fence 

on a drilling jig instead of attaching a solid 

fence. 

Rust can be removed from tools with ___ 

Moving drill parts that may contact the wood 

are lubricated with or 


Shaping 


Objectives Spindle shaper 

After studying this chapter, you will be able to: The five basic components of a spindle shaper 
x Choose the proper shaper cutter. are a spindle, table, motor, and two fences. See 
* Set up and operate the spindle shaper. Figure 26-2. The cutter is mounted on the spindle 
% Choose the proper router bit. driven by either a high speed shaper motor or stan- 
% Set up and operate the overarm router. dard motor equipped with belts and pulleys to 
* Set up and operate the portable router. 

* Adapt the table saw, radial arm saw, and drill 


press for shaping. 
- Select and use hand tools for shaping contours 
and decorative surfaces. 


* 


Important Terms 
circular plane pin routing 
combination plane plunge router 
contour scraper shaper cutter 
conventional router shaping 
inverted router spindle shaper = = |Í : 

-Tool® 
eo too! pore aye Figure 26-1. Shapiig: is the process of making contoured 
overarm router Surform® tools 

surfaces. (Black & Decker) 


overarm router /shaper 


Shaping is the process of making contoured 
surfaces and edges for decorative purposes or for 
joinery. Cabinet cases, doors, and drawers may 
have shaped edges. Molding and trim are some 
examples of decorative products made by shaping. 

Shaping equipment includes stationary power 
machines, portable power tools, and hand tools. Most 
shaping is done with stationary and portable power 
equipment because of accuracy, speed, and quality. See 
Figure 26-1. Power tools rotate a cutter at high speeds to 
produce very smooth surfaces that require little 
sanding. Note the high speed of the cutter can make 
power shaping equipment dangerous, if misused. 


Shaping with Stationary Power 
Machines 


Equipment strictly for shaping includes shapers 
nd routers. The table saw, drill press, and radial Figure 26-2. Main parts of a standard 1% hp shaper. The 
saw can be adapted for shaping. fence and guard are shown in place. (Grizzly Imports, Inc.) 
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accomplish the same high speed. Spindle sizes vary 
from ¥2” to 14” (13 mm to 32 mm). Spindle height is 
set by turning a handwheel. Spindle speeds range 
from 4000 rpm to 10,000 rpm. Some machines have 
more than one speed. Turning a speed control 
switch or moving belts on the motor and spindle 
pulleys changes the rpm. 

Guide workpieces into the cutter using a fence, 
Figure 26-3, miter gauge or sliding table, Figure 26-4, 


m “VTA Step 
pulley Sper control 


kd 


International Machinery Corp.) 


Figure 26-4. Narrow workpieces are held in a sliding table. A 
backer board reduces tear out. (Chuck Davis Cabinets) 


or starting pin and rub collar, Figure 26-5. The fences 
are held in place with two T-handle bolts. A table slot 
guides the miter gauge. Remove fences and install a 
starting pin to do freehand cutting. A rub collar 
installed with the cutter limits the depth of cut. 

On some machines, stock may be fed from left to 
right or right to left. A reversing switch changes the 
spindle direction from counterclockwise to clock- 
wise. See Figure 26-6. When hand feeding material, 
it must always be fed against the cutter rotation. 
Larger automated equipment may feed with the 
cutter rotation in what is referred to as a climb cut. 

A point-of-operation guard protects you from 
the cutter. A vacuum dust collector installed behind 
the guard collects wood chips. Set the collector as 
close to the spindle as possible. Holding devices 
may be installed to guide the workpiece against the 
table and fence. See Figure 26-3. 
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Figure 26-5. With a collar and starting pin, neither a 
fence nor miter gauge is needed. The clear plastic 
spindle-mounted guard provides operator protection. 
(Delta International Machinery Corp.) 


Figure 26-6. Spindle rotation controls feed direction. 


Spindle shaper cutters 

Shaper cutters come in a variety of sizes and 
shapes. See Figure 26-7. Numerous contours can be 
created with just a few cutters. This is done by 
varying the cutter height and using either the full 
cutting lip or just a portion of it. Before choosing a 
cutter, carefully analyze the shape you want to 
make. The cutter shape is just the opposite. 

An additional cutter specification is a number of 
flutes, or cutting lips. This refers to the number of 
cutting edges. Cutters may have from two to four 
flutes. Those with more flutes cut the smoothest 
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contours. Cutters are made with bore holes of 1⁄2", 34", 
1”, 1 1/8", or 1%" to fit corresponding sized spindles. 
Bushings can be used to fit a cutter with a large bore to 
a smaller spindle. For example, some shapers are 
equipped with a 30 mm diameter spindle. A bushing 
with a 30 mm diameter inside diameter and an 
outside diameter of 11⁄4” enables the use of cutters with 
a 1%" bore. Buy the correct bushing for your equip- 
ment. Do not place one bushing inside another. 
Shaper cutters may be one piece or come as a set 
to accomplish a single task. Cutter sets have from two 
to six separate solid cutters that are mounted together 
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Figure 26-7. Typical cutter shapers and the workpiece edge they create. (American Machine and Tool Co.) 
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in various configurations to create the shapes 
required. A set of male and female cutters may cut the 
stiles and rails for a panel door. Other sets are used to 
create lock-miter joints, glue joints, V paneling, and 
tongue and groove flooring. By altering the position 
of one piece cutters, several shapes can be created. 
Shaper collars (not to be confused with rub collars) 
hold replaceable beveled edge profile knives. 
Manufacturers of profile knives may provide custom 
grinding. You furnish a sketch of the profile, stating 
which part of the wood is on the shaper table and the 
direction of rotation of the spindle. 

Most shaper cutters produced today are 
carbide-tipped. They are more durable and cost- 
effective compared to high-speed steel cutters. 
Profile knives are made of high-speed steel to facil- 
itate custom grinding. 

You may find that a single cutter does not meet 
your needs. More than one setup of a given cutter may 
be required or more than one cutter could be used. 
You might also have to feed the workpiece vertically 
or at some other angle. It is very difficult to repeat the 
identical setups at a later time. Setups required for 
some shaped table edges are shown in Figure 26-8. 

Adding to the variety, some shapers may be 
fitted with router bit adapters for bits with 1⁄4” and 
1⁄2" (6 mm and 13 mm) shanks. 


Installing the cutter 


Cutters are installed on the spindle. They may be 
held by a locknut and keyed washer, Figure 26-9. 
Rub collars may be placed under or over the cutter. 
These help to set the cutter height and depth of cut. 
Place the cutter so the spindle rotation causes the 
cutting edge to lead into the workpiece. 

If your cutter design and direction of rotation 
allows, install the cutter so that the heaviest amount of 
cut (largest diameter of the cutter) is nearest the table. If 


Figure 26-8. Several passes may be necessary to create 
the designed shape. (Delta International Machinery Corp.) 


a workpiece should tip while being shaped, the depth 
of cut is reduced but the workpiece is not damaged. 
Simply feed the part through again. However, by posi- 
tioning the cutter with heaviest amount of cut on top, a 
workpiece will be damaged if it tips. As the edge rises, 
it moves further into the cutter and increases the depth 
of cut. This can ruin the workpiece. 

On machines so equipped, a special keyed 
washer must always be placed under the locknut. 
The washer key fits in the spindle keyway. The key 
prevents the cutter from loosening the nut. This 
feature makes both clockwise and counterclockwise 
rotation safe. Consult your machines operating 
manual for specific instructions. Be extremely 
cautious about securing the cutter on the spindle. 
The nut must remain tight. When installing the nut, 
check whether the threads are left or right hand. 
Then, hold the spindle with one wrench while you 
tighten the locknut with another wrench. 


Install the guard 


Install a point-of-operation (PO) guard. One is the 
clear plastic spindle guard. See Figure 26-10A. It fits 
on the spindle under the washer and rotates with the 
cutter. It quickly stops if it is touched, so nothing will 
be drawn into the cutter. Another is the ring guard 
that is clamped to the table and positioned just above 
the cutter and spindle. See Figure 26-10B. Others are 
an integral part of the fence attachment. 


Shaper setup and operation 


There are a number of options for operating a 
spindle shaper. These include using the following: 

æ Fences. 

Æ A rub collar and starting pin. 

% A rub collar, starting pin, and template. 

% Various jigs. 
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Figure 26-9. Order of items installed on a shaper spind 


Figure 26-10. Shaper guards. A—Clear plastic spindle- 
mounted guard. B—Table-mounted ring guard is adjusted 
over the spindle. (Delta International Machinery Corp.) 


Shaping with fences 

Install infeed and outfeed fences when cutting 
straight edges. Workpieces can be guided quickly 
and easily along the fence across the cutter. Each 
fence is adjusted independently. Temporarily locate 
them about 4” (6 mm) beyond the arc of the cutter. 

The fences will be aligned or offset. When you 
are shaping only a portion of the edge, they are 
aligned. See Figure 26-11A. If the entire edge will be 
shaped, the fences can be offset. See Figure 26-11B. 
The infeed fence is offset for the depth of cut. The 
outfeed fence is aligned with the shaped workpiece 
edge, not with the infeed fence. The outfeed fence 
supports the workpiece as it exits the cutterhead. 
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Figure 26-11. Feed direction varies with cutter rotation. 
Fences are aligned for shaping part of an edge. They are 
offset when shaping the entire edge. 


The procedure for setting up and operating the 
spindle shaper is as follows: 

1. Turn the switch off and disconnect electrical 
power to the machine. 

2. Obtain a squared piece of scrap stock that is the 
same thickness as your workpiece. This is a test 
board used to make adjustments. 

3. Place the cutter edge against the end grain of 
the test board. Trace the design to be shaped. 
See Figure 26-12A. 

4. Install the cutter and rub collars. Be sure to 
determine the spindle rotation first. Place rub 
collars under the cutter if it needs to be higher 
than the handwheel can raise the spindle. 
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5. Place the test board on the table. Raise or lower 
the spindle until the cutter aligns with the 
design sketched on the test board. Also, move 
the infeed fence to the proper depth of cut. The 
cutter should align with the shape traced on the 
end grain. See Figure 26-12B. 

6. Position the outfeed fence even with the infeed 

fence for aligned cuts. Offset the outfeed fence 

when shaping the full edge. 

Position and secure the point-of-operation 

guard. If it is a spindle mounted guard, install 

it under the washer and locknut. 

8. Turn the spindle by hand to be sure it spins 
freely. There should be some clearance between 
the cutter, table insert, guard, and fences. 

9. Turn the machine on and off quickly. Check for 
any loose settings or unusual noises. Verify the 
direction of spindle rotation. 
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Figure 26-12. A— Trace the design on the test board. B— 
Spring steel fingers steady the workpiece as you push it 
across the cutter. The ring guard has been removed to 
show the components. (Delta International Machinery Corp.) 


10. Turn on the machine and feed the test board 
about 2” (50 mm) into the cutter. Pull the board 
from the cutter and turn off the machine. 

11. Check the contour created. Readjust the fences 
and cutter height if necessary. 

12. Install holding devices, depending on the cut to 
be made. Spring steel fingers press the workpiece 
against the table and fence. See Figure 26-12. A 
featherboard clamped to the fence may be suffi- 
cient. See Figure 26-13. 

13. Now you are prepared to shape a straight edge. 
Hold the workpiece against the table and fence. 
Turn on the shaper. Feed at a moderate rate past 
the cutter. 

There is an order for shaping edge and end grain. 
See Figure 26-14A. End grain should be done first. 
This is because the shaper has a tendency to chip out 
the trailing edge. See Figure 26-14B. Reduce the 
chance of chipping by slowing the feed rate at the 
end of the cut. A miter gauge clamp holds the work- 
piece when shaping the ends of narrow workpieces. 
See Figure 26-14C. Shape edge grain after shaping 
the end grain. Shaping the edge usually removes 
material that was chipped when shaping ends. 

Workpieces must be at least 12” (305 mm) long 
to shape using only the fences. Narrower or shorter 
workpieces may be shaped using the miter gauge 
and fences. Hold gauge as if you were sawing. 

If you are shaping on end grain, reduce splin- 
tering by using a back-up board. Place it between 
the workpiece and the miter gauge. Feed both past 
the cutter. The back-up board will support the 
trailing edge of the workpiece. 


Figure 26-13. Featherboard hold-down jig. (Delta 
International Machinery Corp.) 
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Shaping with a rub collar and starting pin 


A rub collar and starting pin are used when the 
fence is not appropriate. This may be for shaping 
irregular curves. See Figure 26-15. Rub collars come 
in sets of different diameters. Install a rub collar 
with a suitable diameter for the selected cutter to 
provide the desired depth of cut. You hold the 
workpiece against the starting pin before guiding it 
into the cutter. 

Rub collars may be solid or ball bearing. Ball 
bearing rub collars rotate independent of the 
spindle. The solid rub collar rotates with the spindle 
and may burn the wood. The workpiece rubbing 
(hence the name) the rub collar must be smooth. 
The rub collar rides on and will follow any imper- 
fections in the workpiece. When using a rub collar, 
only part of the edge can be shaped. There must be 
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Figure 26-14. A—End grain is shaped before edge grain. 
B—The edges often tear out when end grain is shaped. 
C—A back-up board supports the trailing edge of the 
workpiece to prevent chipping. 
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enough unshaped edge against the rub collar to 
guide the work. See Figure 26-16. 

A ring guard or plastic spindle mounted guard 
must be attached. Keep the workpiece between you 
and the guarded cutter. Feed against the direction of 
cutter rotation. Feeding with the cutter rotation will 
throw the workpiece from the table and may draw 
your hand into the cutter. 

To begin a cut, hold the workpiece against the 
starting pin. Then guide an edge into the cutter. 
With no starting pin, you would plunge the work- 
piece into the cutter. This would cause kickback. 

The procedure for setting up and using a rub 
collar and starting pin is as follows: 

1. Turn the switch off and disconnect power to the 
machine. 

2. Install the diameter rub collar that will give you 
the depth of cut desired. The rub collar should 
be above the cutter. This is generally safer. 
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Figure 26-15. A collar and starting pin are installed for 
shaping irregular surfaces. The guard has been removed 
to show the operation. (Delta International Machinery Corp.) 
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Figure 26-16. Shaping with a collar. A portion of the 
workpiece must ride on the collar. 
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3. Raise or lower the spindle to position the cutter 
height. 

4. Thread a starting pin into a hole on the shaper 
table on the infeed side of the cutter. 

5. Make a trial pass without the shaper running. 
Decide on the feed direction and how you will 
start the cut. 

6. Decide where to begin and end the pass. 
Consider cutting end grain first. Avoid begin- 
ning at a corner. The cutter can catch the corner 
and throw the workpiece. Begin along a side or 
a relatively gentle curve. 

7. Install the ring guard within 1⁄4" (6 mm) of the 
upper workpiece surface. 

8. Turn the spindle by hand to be sure it spins freely. 
It must not touch the guard or table insert. 

9. Reconnect power to the machine. Turn the 
machine on and off quickly to verify direction 
of the cutter. 

10. Turn the machine on. 

11. Position the workpiece against the starting pin, 
but not the cutter. 

12. Ease the workpiece into the cutter. 

13. Start feeding after the workpiece touches the 
rub collar. You do not need to use the pin from 
this point until the end of the cut. 

14. Go slowly when shaping a corner. Keep the 
workpiece in contact with the rub collar until 
the cut is complete. 

15. When finished with the cut, pull the workpiece 
away from the cutter and turn off the machine. 


Shaping with a starting pin, rub collar, and 
template 


Templates are patterns used to duplicate work- 
pieces. With a template, the entire workpiece edge can 
be shaped. The template rides on the rub collar. See 
Figure 26-17. The template can be made of fiberboard 
or plywood. It must be smooth and accurate. 
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Figure 26-17. Guiding the workpiece with a template. 


Stock is first band-sawed to approximate work- 
piece size. Attach the template above the workpiece 
with mechanical fasteners. The same feeding proce- 
dure is used for template shaping as for using a rub 
collar and starting pin. 


Shaping with jigs : 

Cabinetmakers often produce jigs for various oper- 
ations. The jig should be adaptable; otherwise, the time 
spent making it is not worthwhile. One jig is the angle 
jig. It supports the workpiece at an angle for shaping 
bevels and miters. See Figure 26-18. It can be clamped in 
position or bolted into two of the threaded table holes. 
You might also make a jig that slides in the table slot. 

Just about any jig can be made or adapted for 
the shaper. However, they must be safe. Include a 
point-of-operation guard. 
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Figure 26-18. An angle jig allows you to shape edges at 
an angle other than 90°. 


Think Safety—Act Safely when Using 
the Spindle Shaper 


Follow these precautions when using the shaper. 
Wear eye protection, remove jewelry, and tie 
up loose hair and clothing. 

Install the cutter with the greatest depth of 
cut on the bottom. 

Make sure the locknut is tightened securely. 
The outfeed fence should be set to guide the 
work after it has passed the cutter. 

Always feed against the rotation of the 
cutter. Keep hands 4” (100 mm) away. 

Never shape pieces smaller than 12" (305 mm) 
without a jig or other means of support. 

Use a rub collar and starting pin when 
shaping irregular work. 

Examine wood for knots, grain direction, 
and defects. 
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Router bits 


Overarm routers and portable routers use round 
shank router bits. See Figure 26-19. Shanks are 4", 
3/8", and %" (6 mm, 10, and 13 mm) in diameter. 
The bit fits into a collet on the motor. Turning a nut 
tightens the collet to hold the bit. Some bits are 
assembled shank and cutters. See Figure 26-20. The 
cutters are mounted on the arbor and held by a nut. 

Router bits are constructed using different 
combinations of materials for the cutting edge: high 
speed steel, tungsten carbide, ceramics and poly- 
crystalline diamond. Carbide may be brazed to a 
steel body, called carbide tipped. The entire bit may 
be made of solid carbide. Most bits are carbide 
tipped because solid carbide is too expensive. Use 
solid carbide bits for small cutting diameters. 
Carbide tips may be inserts for easy replacement. 


85581. M 


Figure 26-19. Router bits. Notice that some are assem- 
bled, while others are one piece. (Bosch) 
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The most expensive router bits are made of 
polycrystalline diamond. The cost of diamond 
tooling has become less expensive because of thinner 
slices of polycrystalline and improved sharpening 
techniques. The tips look much like carbide but have 
several advantages in a production shop: 

Æ Greater resistance to wear, shock, and vibra- 

tion—won’t chip or crack. 

% Stays sharp longer, and more exact over 
longer. periods up to 60 times as long as 
tungsten carbide. 

% Requires fewer set ups. 

Router bits have two, three, or four cutting 
edges or flutes. Use single flute cutters when a fast 
feed rate is more important than finished-cut 
quality. Two-flute cutters are used when the 
finished-cut quality is more important. Two-flute 
cutters are the most common. 

Router bits may have a pilot at the end. A pilot is 
a round guide that limits the depth of cut by riding 
along the edge of the workpiece. See Figure 26-21. 
Bits with pilots are typically installed in portable 
routers for edge-shaping. 


Eo Shank 


Cutter 


Figure 26-20. Some router bits are an assembled shank 
and cutter. 


Figure 26-21. This ball bearing pilot is screwed onto the 
end of the shank. (Bosch) 
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The pilot may be part of the bit or it may rotate 
on ball bearings. Solid pilots rub the surface and 
may burn the wood. This is of little importance 
when trimming a laminate edge that will receive 
edgebanding. Ball bearing pilots roll instead of 
rubbing the workpiece. 

Overarm routers and portable plunge routers 
are capable of lowering the bit into the workpiece. 
This process is called plunging. For any plunging 
operation, you must choose a plunge-type router 
bit. In a carbide bit there is clearance between the 
carbide and the end of the bit body. The end of the 
flute has cutting edges. 

There are many shapes and sizes of router bits. 
Some are shown in Figure 26-22. Several are 
designed simply to create a decorative edge. Others 
have special purposes. For example, the dovetail and 
rabbeting bits are for making joints. Trimmer bits are 
used to trim laminate and veneer flush with an edge. 
Slotting bits make slots for T-molding in table edges. 
The stile and rail bit set is an example of a shank with 
removable cutters. By rearranging cutters, you can 
cut both the stile and rail joint for frame and panel 
construction. The panel bit cuts the raised panel. 

Install larger router bits in more powerful routers. 
Use large diameter bits at a lower rpm than smaller 
ones. See Figure 26-23. In order to attain a high-quality 


Straight 


Corner Round 


=? 
= 


Dovetail 


Rabbeting 


Classical with Pilot 


cut with the large bits, select routers with variable 
speed controls. If your router doesn’t have built-in 
speed control, consider adding a router speed control 
or purchasing a new router that has one. 

A second aspect of speed is the rate at which 
you move the router along the workpiece, as well as 
with a miter gauge router table moving the work- 
piece past the router. Moving too quickly will 
produce a rough finish. Moving too slowly will 
allow heat to build and leave burn marks. A good 
feed rate will cause some load on the motor and 
produce thin shavings. Fine sawdust may indicate a 
slow feed rate or a dull bit. 

Keep the cutting edges of bits in good condition. 
Cutting edges can be damaged by coming into 
contact with other material. 
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66.7 to 88.9 
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2 5/8 to 3 1/2 


Figure 26-23. General guidelines for router speeds 
depending on bit diameters. 
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Figure 26-22. Typical router bit shapes and the shapes they create. (Bosch) 


* Caution — — 

The cutting edge should not contact objects 
other than those that it is intended to cut. When 
placing bits in a container for shipment for repair or 
sharpening, protection is putes to prevent 


further damage. 
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Overarm router 


Overarm routers are very practical shaping 
devices. They are much like the shaper, except the 
cutter is located above the workpiece. Both floor 
and bench models are available. See Figure 26-24. 

Overarm routers use shank mounted bits. The 
bit is held in a collet on the overarm. A handwheel 
is used to raise and lower the table. The workpiece 
is positioned on the table just under the bit. A foot 
control or feed lever lowers the bit into the work- 
piece. The depth the bit enters the workpiece is set 
with a depth stop. The table contains a removable 
guide pin for pin routing. The pin height is altered 
using a height selector. 


Installing bits in the overarm router 


Router bits are installed in a collet. The proce- 
dure is as follows: 
1. Turn the switch off and disconnect power to 
the router. 
2. Engage the spindle lock. This prevents the 
router shaft from turning. 
. Remove the PO guard. 
. Loosen the collet nut with an open-end wrench. 
. Insert the bit and tighten the collet nut. 
. Replace the PO guard. 
. Disengage the arbor lock. 
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Overarm router operation 


There are several options for using the overarm 
router. These options include: 

æ Routing with a fence. 

# Freehand shaping. 

% Pin routing. 


Using a fence 

The fence is installed for shaping edges or 
cutting grooves. See Figure 26-25. Align both fences 
if only a portion of the edge will be shaped. Offset 
the infeed and outfeed fences if the entire edge will 
be shaped. The infeed fence generally is located on 
the left because the cutter spins clockwise. Set the 
cutter height by raising or lowering the table 
and/or bit. Bench top models do not have a 
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Figure 26-24. A—Components of a floor mounted router. 
(Delta International Machinery Corp.) B—Where space is 
limited, a bench model overarm router is appropriate. 
(Shopsmith) 
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movable table. Bit height is set by adjusting the 
column clamp or feed lever. Mark the end grain of 
the workpiece to set the depth as you did when 
adjusting the spindle shaper. Feed the workpieces 
from left to right. 

You may need to make a fence for a bench- 
mounted overarm router. Install T-nuts on the 
underside of the table. Make two slots in the fence 
arms. Insert bolts through the fence arms into the T- 
nuts. Then depth-of-cut adjustments can be made 
easily. The fence must be in two sections for shaping 
an entire workpiece edge. The infeed fence is 
adjusted separately. 


> 


Figure 26-25. Overarm routing with a fence. A—Notice 
the point-of-operation guard is set very close to the 
workpiece. This fence is a solid piece of lumber. (Delta 
International Machinery Corp.) B—A U-shaped guard is 
fastened around the bit. (Craft Products) 


Freehand routing 


Your initial experience with freehand shaping 
with an overarm router should be done only under 
the direct supervision of an experienced operator. 
Since no fence or guide is used, you must hold the 
workpiece firmly. See Figure 26-26. Otherwise, it 
could be thrown from the table. l 

The procedure for freehand routing is as 
follows: 

1. Copy the design onto the wood. 

2. Install a small diameter plunge-type router bit. 
3. Raise the table so the workpiece is just under the bit. 
4. Set the depth stops which determine how far 
the bit enters the workpiece. 

. Turn on the router. 

6. Press the foot pedal to gently lower the bit into 
the workpiece. For bench models, lower the bit 
with the feed lever. 

7. While shaping, keep your hands 4” (102 mm) 
away from the cutter. 

8. Raise the bit. 

9. Turn off the machine and remove the 
completed component. 
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Pin routing 


Pin routing is a unique way to make duplicate 
parts or a design. It involves attaching the work- 
piece over a template. The template shape is the 
design to be duplicated. Holes or grooves in the 
underside of the template follow the guide pin. See 
Figure 26-27. At the same time, the cutter above is 
shaping the workpiece. 


Figure 26-26. Freehand routing. The guard has been 
removed to show the operation. (Delta International i 
Machinery Corp.) 


The procedure for pin routing is as follows: 

1. Install a plunge-type router bit in the collet. . 

2. Install the guide pin in the table. The pin you 
use should be the same diameter or smaller 
than the slot in the prepared template. If slot is 
wider, make a pass against each side. 

3. Lower the bit using the lower foot pedal. 
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Figure 26-27. Overarm pin routing with a template. A— 
The workpiece is held to the template with clamps. 
Holding the handles assures your fingers are away from 
the point of operation. B—Close-up of the pin function. 
The pin rides in the template while the cutter above 
shapes the workpiece. 
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4. Attach the workpiece to the template with 
clamps or fasteners. Place the workpiece and 
template assembly next to the bit. 

5. Adjust the table height to set the approximate 
depth of cut. You cannot move the table on 
bench-top routers. 

6. Adjust the depth stop on the overarm. This 
determines the exact depth of cut. A shallow 
cut would provide a decorative surface. A deep 
cut could cut completely through the work- 
piece. This is done to cut parts that are dupli- 
cates of the template. 

7. Raise the bit with the foot pedal. 

8. Set the point-of-operation guard %” (6 mm) 
above the workpiece. 

9. Lower the template over the guide pin. This 
also locates the workpiece properly under the 
cutter. See Figure 26-28. 

10. Start the machine. 

11. Lower the bit by pressing the foot pedal. The 
bench model overarm router usually does not 
have a foot lever. A feed lever on the head is 
used. Hold the workpiece securely with one 
hand as you turn the lever. 

12. Advance the workpiece as guided by the pin 
and template. 

13. When the cut is finished, raise the bit and turn 
off the machine. 


Template making 


Accurate template making is essential to high 
quality pin routing. The product is only as precise 
as the template. Use %” (19 mm) lumber or fiber- 
board. Particleboard and plywood could serve short 
production runs or designs requiring less precision. 
The grooves or openings in the template must be 
smooth. They should be at least 3/8” (10 mm) deep 
and as wide as the pin diameter. 


Pin routing without templates 


It is not necessary to use a template when pin 
routing. You can shape edges by guiding the work- 
piece against the pin. See Figure 26-29. The router 
bit you choose should be larger in diameter than the 
pin. You cannot shape the entire edge of the work- 
piece. Some portion must ride on the guide pin. 


Overarm router/shaper 


The overarm router/shaper is a versatile 
machine. See Figure 26-30. When used as a router, 
the motor is mounted above. It is locked in place 
with a bolt. The bit is fed into the workpiece by 
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Figure 26-28. The prepared template for making the raised panel has a groove cut in the bottom. Right—The pin 
follows along the edge, then in the groove, to complete the panel. 


Figure 26-29. Pin yan without a atop A M 
of the workpiece rides against the pin. You cannot shape 
the entire edge by this method. 


raising the table. This is done with a foot lever. The 
exact height is adjusted with two depth stops. A 
table insert is placed in the hole where the shaper 
cutter would be. When used as a shaper, the motor 
head is clamped under the table. Cutter height is set 
with a fine thread adjustment feature. 

Operation of the overarm router/shaper is the 
same as that for each individual machine. Material 
is fed against the rotation of the cutter. Align or 
offset the infeed and outfeed fences as required. 


Think Safety—Act Safely when Using 
the Overarm Router 


The overarm router can be a dangerous machine 
if not used properly. Follow these safety precautions. 

% Always wear eye protection. 

%* Do not work with loose clothing, hair, or jewelry. 

* Do pin routing with a template, rather than 
freehand, if possible. 

# The overarm should be clamped securely to 
the column. 
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Figure 26-30. An overarm router/shaper combines the 
function of two machines into one compact, floor- 
standing model. (Delta International Machinery Corp.) 


Æ Lock or clamp the table in place after setting 
the approximate height. 

æ% Install all guards so they clear the work, 
cutter, and clamps. 

Æ Check bits twice for tightness and sharpness 
when installing them. 

% Feed the work in the correct direction. 

* Keep hands clear of the cutter. 


Inverted router 


The inverted router is much like an overarm 
router, except that the bit is located below the work- 
piece. See Figure 26-31. This machine is designed 
primarily for pin routing. It boasts some advantages 
above overarm routers, including: quick setup, fast 
plunge cuts, and better depth control since the part 
faces down. It also holds a safety advantage in that 
the operator has less exposure to the cutting tool. 

A unique spiral bit is installed in the inverted 
router. It helps hold the workpiece to the table as 
the cut is made. Several depth stops determine how 
far the bit extends out of the table. Pressing a foot 
pedal raises the bit. A pedal lock holds the spindle 
in an UP position for shaping work. A 4", 3/8", or 
1⁄2" (6 mm, 10 mm, or 13 mm) guide pin is installed 
in the retractable pin assembly. The guide pin is 
lowered by pneumatic controls. 

Several applications of the inverted pin router 
are shown in Figure 26-32. 


Table saw 


The table saw is adaptable for shaping using a 
molding cutterhead and special table insert. The 
cutterhead functions well on straight surfaces for 
shaping part of the edge. A portion of the edge must 
remain since the table supports it. 


Motor 
switch 


\ VERTED ROUTER 


Cutter control < 
treadle a 
Figure 26-31. The inverted router has the guide pin 
above the bit. (C.R. Onsrud) 
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Three matching knives are inserted in a cutter- 
head and secured by set screws. See Figure 26-33. 
Install the cutterhead using the blade installation 
procedure discussed in Chapter 21. Replace the 
normal table insert with the large opening insert. 

Attach a wood auxiliary fence to the table saw 
fence when edge shaping. See Figure 26-34. Make a 
cutout in the wood fence so the fence can be posi- 
tioned over the cutterhead. Lower the molding 
head below the table surface. Move the fence 
slightly over the cutter. Turn on the saw and raise 
the cutter just over the height at which you will be 
shaping. This procedure allows you to set the fence 
for the proper cutterhead height and depth of cut. 


Cc D 


Figure 26-32. Typical inverted router operations. A— 
Guiding the workpiece with a template. B—Duplicating a 
curved component. C—Shaping a portion of an edge. D— 
Trimming an edge flush to the molding. (C.R. Onsrud) 
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Clamp featherboards to the fence and table to 
help guide the workpiece. Use a push stick when 
working within 4” (100 mm) of the point-of-opera- 
tion. The cutterhead can be tilted for shaping at an 
angle. If tilted too far, the knives could damage the 
table insert. With the power disconnected, always 
rotate the cutterhead by hand once to make sure it 
does not contact the table insert or fence. 

The table saw can also be used for shaping faces. 
Use the miter gauge or fence. See Figure 26-35. Be 
sure the cutterhead height does not exceed the 


Figure 26-33. A—Attachments needed to convert a table 
saw into a shaper. (Delta International Machinery Corp.) 
B—Tighten three matching knives in the cutterhead. 
(Chuck Davis Cabinets) 


workpiece thickness. Hold the workpiece firmly 
since the cutter has a tendency to raise it. 


Ploughing 
Ploughing is a shaping operation done with a 
table saw blade. You make a concave cut diagonally 
across the table. Often you cut the workpiece in half 
for two pieces of cove molding. See Figure 26-36. To 
perform the ploughing operation, proceed as follows: 
1. Set the saw blade to the desired height. 
2. Set the width of the desired cut with a parallel 
frame. 
3. Place the frame over the saw blade. One side 
touches the blade where it enters the table. The 
other touches where it comes out of the table. 


Figure 26-34. Shaping an edge on the table saw. (Chuck 
Davis Cabinets) 


Figure 26-35. Shaping a face on the table saw. Guards 
removed to show operation. (Chuck Davis Cabinets) 
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4. Position a framing square against the frame. Radial arm saw 
With chalk, mark where the square touches the 
miter gauge slot. This gives the angle and posi- 
tion for the secondary fence. 

. Lower the blade completely. 

. Clamp the secondary fence in place. 

. Raise the blade about 1/16” (2 mm) for each pass. 

You can cut the workpiece in half for cove 

molding. 


A radial arm adapts to shaping. Fit it with the 
table saw cutterhead assembly and guard or drill 
press spindle adapter. You can shape in the rip or 
crosscut mode, and at an angle. See Figure 26-37. 

Each radial arm saw manufacturer produces 
adapters so router bits and shaper cutters can be 
installed. The adapter threads onto the saw arbor 
and has a-bolt to accept cutters. The router bit 
adapter has a collet to accept round shank router bits. 

When using the molding head in the crosscut 
position, make a cutout in the saw fence. This 
allows the cutterhead to pass through from the 
retracted position. 

Use standard radial arm saw techniques when 
shaping. Remember to always feed AGAINST the 
rotation of the cutterhead. 


ON AU 


Cc B 
Figure 26-36. A—Setting the angle of the auxiliary fence Figure 26-37. A—A cutterhead guard is necessary when 


for plough cutting. B—Making the cut. C—Saw the the cutterhead is set in the horizontal shaping position. 
shaped piece in half for two cove moldings. B—Shaping at an angle. (DeWalt) 
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Drill press 


A drill press is adaptable to shaping and 
routing. See Figure 26-38. Tighten router bits in the 
chuck. For a threaded spindle, unscrew the drill 
press chuck and screw on the proper shaping 
adapter. A shaper adapter accepts 4” bore shaper 
cutters. For a router bit, there is a collet adapter. 

The hole in the drill press table must be large 
enough to allow the cutter to pass through. If it is 
not, bolt a secondary wood table to the drill press 
table. Use %” (19 mm) plywood, fiberboard, or 
particleboard with a plastic laminate face. Attach 
fences or a starting pin as needed. See Figure 26-39. 
Install a PO guard around the cutterhead. You 
might also place featherboards or another type of 
holder to guide the workpiece. 


Figure 26-38. Convert the drill press to a shaper by 
replacing the chuck with a spindle adapter. (Shopsmith, Inc.) 


Starting 
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Figure 26-39. Wood tables for drill press routing. 


Shaping with Portable Power Tools 


Several portable power tools are available for 
shaping. These include the portable router, laminate 
trimmer, and Moto-Tool®. 


Shaping with the portable router 


One of the cabinetmaker’s most preferred 
shaping tools is the portable router. The router’s 
versatility and ease of use make it appropriate for 
almost any shaping operation. 

The parts of a router are shown in Figure 26-40. 
A router consists of a motor clamped in a base. 
Motors vary from % hp in light-duty models to 
3% hp for heavy-duty models. A 1% hp or 2 hp 
router is adequate for most operations. On the end 
of the motor arbor is a collet to hold the bit. Collet 
sizes are 4", 3/8”, and %" (6.3, 9.5 and 12.7 mm). 
Depth of cut is set by changing the motor position 
in the base using a depth adjusting ring. A plastic 
subbase may be attached to the base. 


Conventional and plunge routers 


Many router operations call for you to insert the 
rotating bit into the face of a workpiece. This 
process is called plunging. Router names are based 
on the router’s ability to plunge cut. Conventional 
routers are preset to a fixed depth of cut. To plunge 
the bit into the face of a workpiece, you have to 
balance the router on the edge of the base, start the 
motor, and carefully tilt the bit into the wood. This 
often results-in less accurate cuts and possible 
injury, such as cut fingers. 


Fans = ` 
Motor housing 


Depth 
` adjusting 
ring 
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Figure 26-40. Portable router. 


With plunge routers, the entire motor and bit 
assembly slides up and down (against spring 
tension) on two posts connected to the base. See 
Figure 26-41. To plunge the bit into the workpiece, 
simply set the base on the wood, start the motor, 
and press down. A locking mechanism holds the 
depth of cut. 

Plunge routers have their drawbacks. The depth 
adjustment mechanism on plunge routers is harder 
to set accurately. This is because of play in the 
up/down movement of the motor and in the 
locking mechanism. Also, most models have a large 
hole in the base. A large hole size can be remedied 
by installing a subbase with a smaller hole. 


Methods of guiding the router 


A router, without any accessory, is guided free 
hand across the workpiece. However, most cuts 
must conform to a straight or circular shape. 

A good straightedge is the metal type used for 
circular saws. For edging solid surface countertops, 
use a straightedge made for that purpose. A 
squared piece of lumber of suitable length will also 
do. The base of the router rides along the straight- 
edge. See Figure 26-42. The straightedge is clamped 
a certain distance from the cut to be made. This 
distance to the cut is the radius of the base, minus 
the radius of the cutter. See Figure 26-43. 

Router guides are provided by the manufac- 
turer. They include fences, circle guides, and other 
accessories for producing straight or curved cuts. 
See Figure 26-44. Most are attached to the router 
base. The distance is adjusted with wing nuts. 

Other methods of guiding the cut include pilots 
and templates. Pilots are used for shaping edges. 
Templates are used for producing multiple products. 


Figure 26-41 Plunge router motor moves up and down 
on spring-loaded posts. (Ryobi America Corp.) 
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Installing bits and setting depth 


Select the proper router bit to create the shape or 
joint. Insert it into the collet. You may have to 
remove the motor from the base to do so. Insert the 
bit into the collet at least 4” (13 mm). If the router is 
equipped with an arbor lock, engage it so the motor 
shaft won’t turn as you tighten the collet. Most 
routers come with a special wrench to fit the collet 
nut. Routers without an arbor lock will have a 
second special wrench to fit the arbor. Place the 
motor back in the base if it was removed. 

To set the depth of cut, lightly clamp the motor in 
the base. Measure and set the distance the bit protrudes 
from the base. Fine adjustments are made by turning a 
depth ring. Have the base clamp loose. Tighten the 
base clamp with moderate pressure against the depth 
ring. Markings on the ring and base indicate how far to 
turn for a certain change in depth of cut. 


Figure 26-42. The router base rides along the straight 
edge for grooving this door panel. (Black & Decker) 


Figure 26-43. Calculate the distance the straightedge 
must be from the cut to be made. 


Figure 26-44. Router guides provided by the manufac- 
turer. A-Fence. (Chuck Davis Cabinets) B—Circle guide. 
(Black & Decker) 


Edge shaping 

Edge shaping can be done with a fence or with 
bits having a pilot. With a fence, edge shaping is 
limited to the distance the fence can extend. See 
Figure 26-45. However, most edge shaping is done 
with bits having a pilot. A pilot rides along the edge 
of the workpiece. See Figure 26-46. The edge must 
be smooth; otherwise, the pilot follows the defects. 
Preset the depth of cut. For a plunge router, lock the 
depth before turning on the router. The rotation of 
the cutter is clockwise; therefore, feed the router 
from left to right along an edge facing you. Use 
slight pressure to keep the pilot against the work- 
piece. Feed at a moderate rate. If the motor slows 
considerably, you are feeding too fast or taking too 
deep of cut. Feeding too slowly will cause the bit to 
heat and burn the wood. 


Figure 26-45. Shaping an edge using a router fence to 
guide the bit. (Chuck Davis Cabinets) 
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Figure 26-46. A—Shaping an edge with a pilot to guide 
the bit. B—The pilot rides along the edge of the work- 
piece. (Chuck Davis Cabinets) 


Routing a dado 


Dados are slots across the grain pattern. To rout 
a dado, clamp a straightedge to the workpiece. 
Choose a straight bit. Set the depth of cut. Hold the 
router against the straightedge. Turn on the 
machine and proceed across the workpiece. See 
Figure 26-47. Slow the rate of speed as the bit exits 
the workpiece. This minimizes chipping. You might 
also back up the edge with another board. 

Some dados are wider than the largest diameter 
straight bit. You might use straightedges on both 
sides of the router. One straightedge determines the 
location of the first cut. The second one controls the 
width of the dado. 


Routing a groove or flute 


Grooves and flutes run with the grain of the 
wood. Generally, you can attach a fence to the router. 
The flutes being cut in Figure 26-44 show a fence and 
jig setup to guide the router. Notice that the depth of 
cut is changed for each flute on the molding. 


Freehand routing 


Routers come in handy for removing excess 
material in preparation for a wood carving. See 
Figure 26-48. The design is copied on the surface and 
then cut with a router. This must be done freehand 
since no attachment would follow the intricate shape. 
To rout some of the interior detail, the bit must be 
plunged into the workpiece. A plunge router is better 
for this purpose as discussed earlier. Finally, the 
woodworker uses hand tools to finish the carving. 


Figure 26-47. Guide the router with a straightedge to cut 
a dado. (Chuck Davis Cabinets) 
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Routing joints 


With the proper setup or jig, the portable router 
can cut a number of cabinet joints. In fact, some 
joints, such as a dovetail joint, are cut accurately 
with a portable router and jig. Cabinet joints are 
discussed in Chapter 29. 


Routing with templates 


Templates are often used to guide the portable 
router. On a portable router, you have two choices 
for guiding the router with a template. You can use 
the outer edge of the subbase; or, you may attach a 
template guide to the router base. It serves much 
like a collar. 

When guiding the router along the subbase, the 
template must be larger than the design. See Figure 
26-49. For example, proceed as follows to rout the 
holes for a speaker mounting panel: 


Figure 26-48. Work on carving may begin with routing 
out excess material. (Makita U.S.A., Inc.) 
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Figure 26-49. The router subbase may ride along the 
template to guide the bit. 
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1. Determine the hole size. 

2. Select a plunge router with straight router bit. 

3. Subtract the cutter radius from the subbase 
radius. This measurement then is the amount 
the template should be oversize. For example, 
suppose you are using a 1⁄2" (12.7 mm) bit ina 6” 
(152.4 mm) diameter (3” or 76.2 mm radius) 
router subbase: 

1/2 


F a 6 — 1/2 
template oversize = 5 OD 


template oversize = 3 — 1/4 


template oversize = 2 3/4” 


Or 
template oversize = ee = 12.7 


template oversize = 76.2 — 6.3 
template oversize = 69.9 mm 


Therefore, the template must be 234” (69.9 mm) 
larger than the design at any point. . 


4, Cut the template. 

5. Align and clamp the template over the workpiece. 

6. Plunge the router bit into the workpiece to cut 
out the hole. 

A template guide is a router accessory that fits 
inside the center of the subbase. Screws attach it to 
the router base. See Figure 26-50. As you guide the 
router, the template guide rubs on the template and 
follows the contour. See Figure 26-51. The template 
Openings can be made smaller than that where the 
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Figure 26-50. A template guide, attached to the base, may 
ride along the template to guide the bit. 


subbase guides the router. Just as when guiding the 
subbase along a template, the template must be 
larger than the hole. In this instance, substitute the 
diameter of the template guide. Few guides are 
interchangeable among manufacturers’ routers. 


Router jigs 


There are a number of jigs available that make 
the router an even more versatile tool. The one 
shown in Figure 26-52 produces carved cabinet 
door fronts. Other jigs make the router applicable 
for cutting joints. 
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Figure 26-51. Routing with a template guide. A— 
The template is clamped over the workpiece. (Chuck 
Davis Cabinets) B—The template guide rides along a 
template. (Bosch) 


Figure 26-52. This jig reproduces cabinet door designs. 
(Bosch) 


Table mounted portable router 


The portable router can be mounted under a 
table for use as a shaper. See Figure 26-53. Router 
tables are commercially available or you can make 
your own. The base is attached to the table with 
screws or bolts. The router motor moves in the base 
to determine the depth of cut. 

Setup and operating procedures are much like 
the shaper. Use a fence for straightedge routing. Use 
a router bit with a pilot to shape irregular surfaces. 
A ring-type point-of-operation guard must be in 
place. Feed from left to right. 
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Figure 26-53. A—Mounting a router under a commercial 
router table. B—The router is then used like a shaper. 


Laminate trimmer 


The laminate trimmer is a smaller version of a 
router. It is specially designed to trim plastic lami- 
nate overhang at the edge of the substrate. The lami- 
nate trimmer is discussed in detail in Chapter 36. 


Shaping with the Moto-Tool® 


The Moto-Tool will shape intricate areas—wood 
carved surfaces and moldings are examples. 
Straight shank cutters with spiral cutting lips 
remove excess material quickly. The tool will also 
hold twist drills, abrasive disks and drums, and 
miniature grinding wheels. See Figure 26-54. 
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With a shaping bit, set the Moto-Tool at the 
highest speed. For larger areas, install a spherical or 
cylindrical bit. For small areas, install a small radius, 
straight bit. While shaping, guide the tool carefully. It 
will chew away wood from any surface it touches. 


Shaping with a power carving tool 


The portable power carving tool accomplishes 
many of the same tasks as a chisel. See Figure 26-55. 


Figure 26-54. A Moto-Tool® comes with various bits. 
Shaping bits remove material quickly from small areas. 
(Dremel) 


Figure 26-55. Power carving tool. (Ryobi North America, Inc.) 


The tool has flat, gouge and V profile bits that range 
from 3 mm to 6 mm in width. A powered recipro- 
cating motion is pressure activated. 

Use the 10,400 strokes per minute speed when 
carving hardwoods. Work in a comfortable position 
and press the tool firmly into the wood. Remove 
small amounts of material with each pass for the 
most satisfactory cuts. The 12,500 strokes per 
minute speed cuts hinge mortises in medium to soft 
woods quickly. Decorative carvings are accom- 
plished with ease and precision. Thin lumber panels 
are less likely to split compared to a wood carving 
chisel and mallet. 


Shaping with hand tools 


Hand tools for shaping include spokeshaves, 
specialty planes, Surform® tools, and contour 
scrapers. The spokeshave and curved plane create 
smooth contours. Some Surform tool shapes irregular 
contours. Contour scrapers remove small defects left 
by other tools. 


Spokeshave 


There are two types of spokeshaves. One is for 
convex surfaces. It has a flat bottom about 34" (19 mm) 
wide. See Figure 26-56. The other is for concave 
surfaces. It has a convex (curved) base. When sharp- 
ened and adjusted properly, the spokeshave is an 
effective tool. Originally, the tool was died to 
shape wagon wheel spokes. 

A spokeshave works like a plane. Push or pull 
the tool along the workpiece in a planing motion. 
See Figure 26-57. Work along the grain to avoid 
splintering the wood. Wood chips are removed with 
a blade about 2” (50 mm) long. The blade is installed 
similar to a bench plane iron. It is held by a lever 
cap. A thumb screw tightens the cap against the 
blade. Two adjusting nuts align the blade parallel to 
the bottom of the spokeshave. 
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Figure 26-56. Spokeshave. (Stanley Tools) 


Turn the spokeshave at a slight angle on large 
radius curves. Less forward pressure will be required. 
Watch for grain direction changes. Otherwise, the tool 
may skip and/or gouge the workpiece. 


Circular plane 


The circular plane has a flexible sole that adjusts 
to match the intended contour. See Figure 26-58. 
Depth of cut is adjusted like a bench plane. Turn the 
adjusting nut to flex the sole. 


Combination plane 


A combination plane allows you to do 
contouring. A set of changeable tool bits are shaped 
for ploughing, tonguing, beading, reeding, fluting, 
and sash shaping. See Figure 26-59. An adjustable 
fence helps position the plane. 

Set up and use a combination plane like a regular 
plane. However, hold it at 90° to the work. Setup 
includes installing and adjusting the cutter. A notch 
on each cutter fits over the depth adjusting screw. 


Figure 26-57. Push or pull the spokeshave around contours 


with the blade leaning away from the direction of cut. 
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Surform® tools 


Surform tools have perforated metal blades with 
many individual cutting edges. See Figure 26-60. 
You can use Surform tools on many materials, such 
as lumber, plywood, fiberboard, plastics, fiberglass, 
and some types of aluminum. Surform tool shapes 
include flat, half round, round, and curved. 

Using the Surform plane at different angles 
results in different amounts of wood removed. See 
Figure 26-61. When pushed at an angle to the right, 
the Surform plane removes the maximum material. 
With the Surform plane body parallel to the work- 
piece, produced chips are smaller and the surface is 
smoother. With the Surform plane handle to the left, 
a smooth surface that will require very little 
sanding results. 
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Figure 26-58. A circular plane smoothes convex and 
concave curves. (Record-Ridgeway) 
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Surform planes and files have optional blades 
that provide a flat regular cut for woods, a flat fine 
cut for soft metals, and round and half-round regular 
cut for woods. The edge of the flat cut blades has an 
edge cut feature for inside corners. Other blades, 
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Figure 26-59. Shape lumber by hand with a combination 
plane. (Record-Ridgeway) 


which are used for sanding wood, plastic, paint, and 
varnish, are made of steel that is coated with tung- 
sten carbide. This coating is 46 grit and 80 grit. 


Draw knife 


A draw knife is appropriate for creating cham- 
fers and for roughing out curved contours. Use it 
with care, it can easily follow the grain causing deep 
cuts. See Figure 26-62. It has an open-beveled blade 
with handles on both ends. 


Contour Scrapers 


A contour scraper is a form of curved hand 
scraper. See Figure 26-63. It smoothes shaped 
surfaces. Using and maintaining scrapers was 
discussed in Chapter 24. 


Maintaining Shaping Tools 

High quality shaping depends on sharp tools 
and well-maintained machines and equipment. 
Hand tool sharpening techniques for the spoke- — 
shave and contour scraper are the same as those 
discussed in Chapter 24 for bench planes and hand 
scrapers. However, sharpening shaper cutters and 
router bits requires special procedures. 

Shaper cutters and router bits may be solid 
carbide, carbide-tipped, or high-speed steel. High- 
speed steel cutters are ground, then honed on a 
stone. Carbide cutters and bits should be sharpened 
only on special machines by grinding technicians. 


Figure 26-60. The hardened steel teeth of a Surform® tool 


remove material without clogging. (Stanley Tools) 
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Figure 26-61. Surface quality is controlled by the Surform® plane’s position. A—To remove a maximum amount of 
material, simply hold the tool at 45° to the direction of the stroke. B—To remove less material and obtain a smoother 
surface, reduce angle. C—To finely smooth the work surface, simply direct the tool parallel to it. D—And you can 
achieve an almost polishing effect by directing the tool at a slightly reversed angle. (Stanley Tools) 


Figure 26-62. A draw knife shapes table legs quickly. 
(American Machine and Tool Co.) 


Figure 26-63. Contour scrapers smooth irregular 
surfaces. (Brookstone) 


The cost of carbide cutters is nearly the same as 
high-speed steel. However, since they perform 10 to 
20 times longer between grindings than high-speed 
steel cutters their true cost is lower. 

Preventive maintenance is very important. 
Removing built-up resins on cutters with solvents 
will prolong the life of the cutting edge. 

Generally, you can tell when a cutter is getting dull. 
It creates a loud high-pitched noise. The workpiece 
becomes more difficult to feed. The chips are smaller 
and more dust is created. There is greater heat buildup. 
Heat can cause bits to lose their hardness (temper). The 
bit then requires more frequent sharpening. 


Sharpening Shaper Cutters 


Grind cutters only when the cutting lip is chipped. 
Grind only the flat front surface of the cutting lip. 
Grinding the bevel edge will change the shape. Hold 
the bit against the side of the wheel. Take very light 
cuts, just enough to regain the cutting edge. 

Grinding should rarely be necessary. Most 
often, the cutter can be sharpened by honing. Place 
the cutter’s face on the stone’s surface. Move it back 
and forth over the corner of the stone as shown in 
Figure 26-64. Lightly touch the bevel of the cutter 
with a slip stone to remove burrs. 


Sharpening Router Bits 


Router bits can be ground using the attachment 

shown in Figure 26-65. The procedure is as follows: 

1. Turn the switch off and disconnect your router 
and turn it upside down. 

2. Secure a small cup grinding wheel in the router 
collet as if installing a bit. 
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3. Secure the router bit in the grinding jig. Adjust 
the jig so the cutter is at its highest position. 

4. Align the router’s depth of cut mechanism. The 

grinding surface of the wheel must be just 

below the bit. 

Connect power and turn on the router. 

Lower the bit just until a few sparks fly. 

Grind the full length of the cutting lip. Reduce 

the bevel on the cutting edge to .003” (.076 mm). 

8. Rotate the router bit 180° in the jig. Repeat Step 7. 

9. Strop the cutting edge to remove burrs. You 
can sharpen the bit by honing many times 
between grindings. Use the honing procedure 
for shaper cutters. 


ao Ml 


Cleaning and Lubricating Machinery 


Shaping machines operate at high. speeds. To 
maintain those speeds, bearings must be friction 
free. Most bearings are sealed. 


Figure 26-64. Hone only the leading surface on shaper 
cutters and router bits. 


~ a T 
Figure 26-65. This grinding jig allows you to sharpen 
router bits. (Stanley Tools) 


Various slide and screw mechanisms on 
machinery should be lubricated. Use lubricating oil 
in areas where there is no dust. (Dust will adhere to 
oil. An accumulation will prevent free movement of 
slides and screws.) Use silicone spray or paraffin 
where dust is present. Also, wood will not absorb 
these lubricants, so use them on table surfaces. 

Inspect machine belts regularly. Proper tension 
maintains spindle and collet speeds. The belt 
should not move side-to-side more than recom- 
mended in the owner’s manual. 

Maintaining portable tools is relatively simple. 
Keep them clean and free of rust. Apply silicone or 
wax to slides and locking mechanisms. Router 
bases and motor housings are often aluminum. 
Handle them with care. Use the proper wrenches, 
packaged with new machines, when making adjust- 
ments. Adjustable jaw wrenches tend to strip the 
corners on locknuts and collets. 


Recharging Cordless Tools 


Battery-operated cordless tools allow free 
movement around the workplace. There is no 
power cord to interfere. See Figure 26-66. With 
substantial improvements in battery technology, 
there has been a steady introduction of new prod- 
ucts featuring higher torque and longer operation 
between charges. This has resulted in a large variety 
of cordless tools available to the cabinetmaker. Trim 
saws, driver/drills, hammer drills, are some of the 
more common. 

Keep an extra fully charged battery available for 
use while the spent battery is being recharged. 
Some newer products have electronic chargers that 


Figure 26-66. Charge cordless tools according to manu- 
facturer’s instructions. 


provide power is small increments to avoid 
building up battery cell damaging heat. These 
chargers can provide a complete charge in as little 
as 15 minutes. Turn the tool’s switch off and remove 
the battery. Then insert the battery in the charger. 

Perform the charging at a room temperature 
ranging from 50°F to 104°F (10°C to 40°C). Provide 
adequate air circulation around the charger when 
charging. 


Summary 


Shaping meets many functional and design 
needs in cabinetmaking. Smooth contours and 
decorative effects are achieved by using the right 
tool, machine, and cutter. 

Stationary shaping machines include the 
spindle shaper, overarm router, inverted router, and 
overarm router /shaper. You can also adapt the table 
saw, radial arm saw, and drill press for shaping. 
Portable shaping tools include the portable router, 
plunge router, laminate trimmer, and Moto-Tool. 
Hand tools include the spokeshave, circular plane, 
combination plane, Surform tools, draw knife, and 
contour scrapers. 

Take extra caution when setting up power 
equipment, install point-of-operation guards. Select 
the proper bit or cutter for the job. Check the tight- 
ness of the bit twice. If possible, avoid freehand 
shaping by using fences, starting pins, jigs, or other 
means of guiding the tool or workpiece. 


Test Your Knowledge 


Do not write in this text. Answer the following 
questions on a separate sheet of paper. 


1. Why is it essential that you use a keyed washer 
when installing a shaper cutter? 

2. Describe two types of spindle shaper guards. 

3. The spindle shaper uses a(n) cutter while 
routers use bits. 

4. List, in order, the items placed on the spindle 
when installing a shaper cutter. 

5. Describe four options for guiding the work- 
piece when using a spindle shaper. 

6. Explain when a shaper’s infeed and outfeed 

fences are aligned, and when they are not. 


24. 


25: 
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. List the order for shaping four sides of a board. 
. Describe how a router bit pilot and shaper 


collar function similarly. 


. Explain how to set bit depth for both floor 


standing and bench model overarm routers. 


. Router bits with cutting lips on the ends are 


for 


. Why must you feed against the rotation of the 


cutter for any power shaping machine? 


. For pin routing, the guide pin is À 


a. directly under the router bit 

b. directly under the shaper cutter 
c. offset to the infeed side 

d. offset to the outfeed side 


. Is it necessary to have a template when pin 


routing? 


. Identify the method for setting bit depth on the 


overarm router/shaper. 


. What safety advantage is gained by using an 


inverted router rather then an overarm router? 


. The table saw is adaptable for shaping by 


installing a(n) 


. To use a shaper cutter or router bit on the radial 


arm saw, you must install a(n) or 


. Adrill press adaptable for shaping or routing . 


a. must be variable speed 

b. should be a 20” (508 mm) model 

c. turns both clockwise and counterclockwise 
d. has a chuck threaded to the spindle 


. Depth of cut for a portable router is set by 


changing the position in the 


. Describe the primary differences between 


conventional and plunge routers. 


. Name two methods used to guide the portable 


router. 


. For which portable router operations do you 


use a bit with pilot? 


. Explain why a spokeshave is more appropriate 


for curves than is a smooth plane. 

The angle at which the Surform tool is pushed 
determines the 

Shaper cutters and router bits are ground and 
honed on 

a. all surfaces 

b. the front surface of each cutting lip 

c. on the back side of each cutting lip 

d. the edge of the lip 
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The Multi-Pro router is used for intricate carving work. (Dremel) 


Turning 


Objectives 


After studying this chapter, you will be able to: 

* Identify components made by spindle and face- 
plate turning. 

% Select lumber for turning. 

* Mount stock between centers or on a faceplate. 

%* Work with turning tools to create desired shapes. 

% Follow steps to turn cylinders, beads, coves, and 
grooves. 


Important Terms 


center finder 
dead center 


parting tool 
round-nose tool 


duplicator spear-point tool 
faceplate spur center 
headstock tailstock 
inboard turning tailstock quill 
lathe chuck tool rest 

lathe guard turning 


live center 
outboard turning 


turning squares 
turning tools 


Turning processes produce round parts on a 
lathe. Stock is mounted between centers, or on a 
faceplate. A turning tool is held against and moved 
along the rotating workpiece to remove material. 
Spindle turning, or between-center turning, creates 
cylindrical, tapered, or contoured parts. See 
Figure 27-1. These include table and chair legs, stair 
banisters, and bedposts. See Figure 27-2. When the 
workpiece is mounted on a faceplate, you can turn 
the face as well as the edges. See Figure 27-3. This 
produces products such as bowls, knobs, pulls, 
stool seats, and tabletops. Stock can be held by other 
methods as discussed later in the chapter. 


Lathes 


There are lathes for production turning and for 
small cabinet shop or home use. Production lathes 
turn numerous parts automatically. The turning 
tool, or bit, is guided by electromechanical or 


Figure 27-1. Between-center turning for making spindle 
products. The guard was removed to show the operation. 


Figure 27-2. These bedposts were turned between 
centers. (J.P. Stevens). 


computerized controls. Discussed in this chapter 
are the standard and bow! lathes. Suitable for small 
cabinet shop and home use, these turn one part at a 
time. They make custom products or duplicate 
damaged parts when restoring furniture. A dupli- 
cator accessory allows you to turn multiple parts. 


Standard lathe 


Most wood turning operations are performed 
on the standard lathe. See Figure 27-4. The machine 
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Figure 27-3. Face plate turning. (Delta International 
Machinery Corp.) 
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Figure 27-4. The standard wood turning lathe. (Powermatic) 


Tool rest 


consists of the headstock, bed, tailstock, tool rest, 
and guard. The headstock houses the spindle that 
drives the workpiece. There are threads at both 
ends of the spindle on which a faceplate can be 
mounted. The spindle is hollow and tapered to 
accept a center. The tapered center and spindle form 
a friction fit to hold the center in place. To the right 
of the headstock is the bed. It consists of two flat 
rails on which the tool rest and tailstock are 
mounted. The tool rest and tailstock move along the 
bed to accommodate any workpiece length. The bed 
aligns the tailstock quill with the center of the 
spindle. The hollow, tapered tailstock quill holds 
the second center between which stock may be 
mounted. The bed also supports an adjustable tool 
rest. On some lathes, there is a gap between the 
headstock and bed. A gap bed lathe allows larger 
diameter parts to be faceplate turned. 

Standard lathe sizes are measured by swing, 
overall bed length, and distance between centers. 


Tail stock 


ĝe? ouil 


Quill lock 
Tailstock 


«a Handwheel 


clamp ~- == 


Tool rest ` 


hendig F> ——Tailstock 


locking 
lever 


The swing is the largest diameter workpiece that 
can be turned. The overall bedlength is the distance 
between the headstock and the end of the bed. The 
distance between centers determines the maximum 
length of stock that can be turned. 

Lathe speed is set with a variable speed lever or 
with step pulleys. An OFF-ON switch will be near 
the headstock. Sometimes, the switch and speed 
control are on one lever. 

The user is protected from flying chips by a 
clear plastic or wire mesh guard. It mounts on the 
back of the lathe. Lift the guard and rest it in an 
upward position when mounting stock. When the 
spindle is turning, lower the guard into place. 


Bowl lathe 


The bow] lathe is a special machine for faceplate 
turning only. See Figure 27-5. Many of its parts are 
the same as the standard lathe. 


Turning Tools 

Turning tools include a number of chisel-like 
cutters. A standard set has a gouge, a skew, a parting 
tool, a round-nose tool, and a spear-point tool. All are 
about 17” (430 mm) long. See Figure 27-6. Carbide- 
tipped cutting edges are more durable, but are not 
necessary for most operations. 

Turning is either a cutting or scraping action, 
depending on how the tool is held. See Figure 27-7. 
For cutting, hold the tool on the rest at a slightly 
upward angle. A scraping action occurs when the 
tool is held at about 90° to the workpiece center. 

The sharpness and angle of the cutting tool 
control the smoothness of the cut. However, grain 
direction and pattern are also factors. Certain 
portions of the circumference remain rough. See 


Figure 27-5. The bowl lathe is for faceplate turning only. 
(Brodhead-Garrett) 
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Figure 27-8. A scraping action enhances this rough- 
ness because chips can be torn, especially from open 
grain wood. Careful turning with sharp tools, espe- 
cially a cutting action with the skew, reduces the 
need for abrasives. This is important since abrasives 
can leave crossgrain scratches. 
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Figure 27-6. Top—Carving tools commonly used for 
relief carving. Middle—Gouges are used for general 
shaping (Stanley Tools) Bottom—Shapes and angles. 


448 Modern Cabinetmaking 
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Figure 27-7. Turning can be a cutting or scraping action. 
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Figure 27-8. Grain direction affects the smoothness of the 
surface. 


The gouge rough-cuts stock to near workpiece 
diameter. It can be used for either cutting or scraping. 
See Figure 27-9. The parting tool is held in the scraping 
or cutting position to produce square shoulders, inside 
corners, and grooves. See Figure 27-10. Select the 
round-nose tool, held in the scraping position, for 
concave curves. See Figure 27-11. The spear-point tool 
scrapes V grooves, beads, chamfers, inside corners, 
and square shoulders. See Figure 27-12. The skew cuts 
or scrapes V grooves, beads, cylinders, tapers, and 
other shapes. The tool is made so versatile simply by 
holding it at different angles. See Figure 27-13. Skew 
cutting, done carefully, greatly reduces the need for 
sanding when spindle turning. This is why the skew is 
generally used last for detail work. With faceplate 
turning, it is difficult to control the skew. The point 
tends to catch in end grain and gouge the wood. 


Cutting Scraping 


Figure 27-9. Cutting and scraping with gouge. The guard 
was removed to show the operation. 


Scraping 


Cutting 
B 


Figure 27-10. Cutting and scraping with the parting tool. 
The guard was removed to show the operation. 


The cabinetmaker often finds that special 
shaped tools are valuable. For example, a square- 
end tool, which looks like a long chisel, performs 
similarly to the spear-point tool. Some suppliers sell 
this and other tool shapes in add-on sets. 


Round Nose 
B 


Figure 27-11. Scraping a cove with the round-nose tool 
The guard was removed to show the operation. 


bie re p Ged y r i G es 
Figure 27-12. Scraping V-grooves with the spear-point 
tool. The guard was removed to show the operation. 


Knife inserts made for a special handle are 
available. See Figure 27-14. The knives turn shapes 
that would be difficult, if not impossible, to create 
with standard turning tools. The knife is secured in 
the handle and used in a scraping position. A 
cutting action would lift up chips and might ruin 
fine detail. 
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Scraping 


Figure 27-13. Scraping and cutting with the skew. The 
guard was removed to show the operation. 


Another option is to grind tool shapes for special 
purposes. Suppose a number of duplicate decorative 
spindles are needed. Each spindle has several beads, 
coves, and ogee shapes that would be difficult to turn 
with standard tools. You can create the shapes out of 
good quality steel or an old flat file. Grind and hone 
the cutting edge, then attach a handle. 


Tool holding 


A tool rest supports the turning tool during 
your operation. It adjusts vertically and laterally, 
and it pivots. Position the rest 1/8” (3 mm) away 
from the workpiece and about the same distance 
above the work center line. See Figure 27-15. 
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Tool rests come in different widths. A short 
width tool rest might be mounted when turning a 
knob. Install a longer rest when turning table legs, 
chair rungs, and long spindles. A 90° tool rest can be 
positioned over the bed for turning the face and 
edge of a product. 

Turning is a two-handed operation; both hands 
are needed to control and move the tool. How you 
hold the turning tool is a matter of preference. Most 
cabinetmakers hold the handle in their right hand. 
The left hand thumb is placed on the top of the tool 
and your fingers are under it. The tool’s depth of cut 
is guided by your index finger against the tool rest. 
Another hold has the hand over the blade and 
thumb underneath. The user’s little finger rubs 
against the tool rest to control depth of cut. 

Feed the chisel with moderate pressure. Forcing 
it into your work will result in a rough surface and 
may gouge the wood. Apply just enough force to 
maintain a cutting or scraping action. Otherwise, 
the tool simply rubs against the wood. 


Figure 27-14. Interchangeable cutters allow you to create 
additional contours. (Shopsmith) 
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Figure 27-15. Position of the tool rest. 


Mounting Stock 


As stated earlier, stock can be mounted one of 
several ways: between centers, faceplate, screw- 
thread faceplate, or lathe chuck. See Figure 27-16. 

When spindle turning, stock is mounted 
between a spur (drive) center and a live or dead 
center. The spur center has a cone point and four 
sharp spurs that drive the workpiece. Its Morse 
taper shank fits snugly into the spindle. Inserted 
into the tailstock quill, another center supports the 
workpiece. The dead center has a cup with a sharp 
circular rim and center point. A dead center remains 
stationary while the workpiece turns against it. To 
reduce heat buildup, apply oil or wax. The live 
center has. a ball bearing and cupped point. The 
workpiece does not rotate against the point. Rather, 
the ball bearing allows the center to turn with the 
workpiece. This prevents the workpiece from 
burning or becoming loose. These problems occur 
with dead centers. 

When faceplate turning, secure stock with 
several screws to a faceplate. Faceplates, ranging in 
diameters from 2” to 6” (51 mm to 153 mm), thread 
onto either the inboard or outboard side of the 
headstock. Inboard turning is done with the face- 
plate mounted on the bed side of the headstock. 
Outboard turning is done with the faceplate 
mounted on the spindle side opposite the bed. You 
need a separate tripod stand for the tool rest when 
outboard turning. The advantage of outboard 


rk 


Spur Center 


Cup-Point Dead Center 


O 


Ball Bearing Live 
Center with Cup Point 


Screw-Thread Faceplate 


bats 


Lathe Chuck 


Figure 27-16. Stock is mounted with various accessorie 
(Delta International Machinery Corp.) 


turning is that part diameters up to 16” (406 mm) 
can be created. Workpiece weight should control 
the turning speed. 

A handwheel is threaded onto the outboard end 
of the spindle. It may serve as a faceplate if there are 
holes for screws drilled in it. However, it also lets 
you turn the spindle by hand when checking tool 
rest and workpiece clearance. Place your hand 
against it to stop a coasting lathe. Never grab the 
rotating workpiece to stop it. You may wind up 
having a hand full of splinters. 

For turning small parts, such as knobs and pulls, 
use a screw-thread faceplate, also called a screw 
center. The faceplate, usually 1%” (38 mm) in 
diameter, has a %4” to 1” (19 mm to 25 mm) threaded 
screw-like center. To mount stock, drill a pilot hole, 
then thread the stock onto the screw. See Figure 27-17. 

When you need to turn without centers, but do 
not want screws in your workpiece, choose a lathe 
chuck. The chuck mounts on the spindle and can 
hold round stock from 1/8” (3 mm) up to 4” or 6” 
(101 mm or 153 mm) in diameter. See Figure 27-18. 
The chuck can also be inserted in the tailstock for 
drilling operations. The workpiece is mounted on a 
faceplate. Insert a drill bit in the chuck and move 
the tailstock close to your work. Turn the tailstock 
handwheel to feed the bit into the rotating wood. 


Lathe Speeds 


Lathe speeds are controlled by one of two 
methods. Some machines have step pulleys on both 


#2 Morse taper 
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Figure 27-17. Mounting a workpiece on a screw-thread 
faceplate. A—Insert the faceplate into the spindle. 
B—Thread on the workpiece. 
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the motor and spindle. Speed is determined by the 
size relationship between pulleys. Mount the belt 
on small motor and large spindle pulleys for slow 
speeds. Using a large motor pulley results in higher 
speeds. Most lathes are variable speed and adjusted 
while the machine is running. Lathe speeds are 
usually printed on the stand or near the speed lever. 
Otherwise, use a tachometer or calculate the speed 
mathematically based on the pulley sizes and motor 
rpm. You must know the speed range settings for 
turning. See Figure 27-19. A rule of thumb is to use 
slow speeds for large work and fast speeds for small 
work. Established maximum speeds have been set 
for various turning operations. These are for the 
protection of the machine and operator. 


Figure 27-18. Small parts can be held in a lathe chuck. 


DANGER) 


DO NOT EXCEED THESE RECOMMENDED SPEEDS. 
SERIOUS INJURY CAN RESULT IF PARTS BEING 
TURNED ARE THROWN FROM THE LATHE. 


Figure 27-19. Always refer to speed instructions. 
(Powermatic) 
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Lumber 

Carefully select clear lumber for turning. Some 
species turn better than others. Refer to Figure 12-45. 
Stock with defects, such as knots and cracks, is 
unacceptable. 

Close grain hardwoods, such as maple, are the 
best for turning. Walnut and mahogany are also 
good. Open grain woods, such as oak, are more 
difficult to turn and require a cutting action. A 
scraping action tears the grain. 

Softwoods are difficult to turn. They tend to 
split and tear. Like open grain hardwoods, soft- 
woods are best turned with a cutting action. If 
scraped, a fuzzy, rough surface will result. Extra 
sanding is necessary. 

It is advisable to buy turning squares for spindle 
turning. Turning squares are square lumber 
samples of varying sizes and lengths, selected for 
their straight grain and few defects. 

Select quarter sawn lumber for faceplate 
turning. It tends not to tear, splinter, or warp. When 
you glue layers together to increase thickness, alter- 
nate each layer 90°. 


Think Safety—Act Safely when 
Using the Wood Lathe 


Wear eye protection, remove jewelry, secure 

loose hair and clothing. 

Keep tools clean and sharp with handles in 

good condition. 

Never turn stock that has checks, knots, 

weak glue joints, or other defects. 

Make certain all stock is properly mounted. 

Always have safety shield in place while 

turning. 

Rotate stock by hand after mounting it to 

ensure it clears the tool rest. 

Lock the tail stock and tool rest securely 

before turning on power. 

æ% Never lay turning tools on the lathe. Place 
them in a nearby rack. 

æ Turn rough square stock or large dimen- 
sioned stock at a slow speed. 

# Stop the machine before adjusting the tail- 
stock or tool rest. 

Æ% Remove excess shavings only with the 

machine stopped. 


* A HK HK RH 


Between-Center Turning 


Between-center turning, or spindle turning as it 
is often called, involves several steps. You must 
prepare and mount the material, select spindle 


speeds, and then proceed through a series of 
turning operations. 


Preparing material for turning between 
centers 


Turning generally begins with a length of 
square stock that is 2” to 4” (51 to 102 mm) longer 
than the designed component. It might be solid 
wood or several layers laminated together. Begin 
with stock having the ends cut square. 


Locate centers 


Locate the center of each end by drawing 
diagonal lines. Then use a scratch awl or drill to 
make a hole in both ends where the diagonals meet. 
See Figure 27-20A. Next, saw a kerf along the 
diagonal lines on the spur center end of the stock. 
See Figure 27-20B. This further ensures a solid hold 
when the stock is turned. 

If you choose to begin turning with round stock, 
a center finder is useful. See Figure 27-21. Hold it 
against the edge and end of the stock and draw one 
diagonal. Then turn it 90° and draw another diag- 
onal. Their intersection marks the center. 


Bevel corners 


Once the you locate centers, bevel the corners of 
the workpiece. Do this only to sections that will be 
turned. Beveling reduces tearing or splintering on 
corners where the material is weakest. Some turnings 
have both square and round sections along their 
length. With a pencil, mark those portions that are to 
be beveled. The corners can be taken off with a plane, 


Figure 27-20. Mark the center and make kerfs in th 
drive end of the workpiece. 


jointer, band saw, or table saw. See Figure 27-22. Do 
not bevel corners within 1” (25 mm) of sections that 
are to be left square. For example, the portion of a 
table leg that meets the table top and apron often is 
not turned. 


Setting speed 

Adjust the spindle speed on step pulley lathes 
to the roughing rpm before mounting the stock. 
This allows you to check the speed without the 
hazard of rotating mounted stock too fast. Refer to 
the speed table on the lathe. 

Set the speed on variable speed lathes while the 
lathe is running. Refer to the speed table or digital 
speed readout every time you turn on the machine. 


Mounting stock for between-center turning 


Mounting involves inserting the spur center 
into the stock and securing the stock between the 


: Figure 27-21. Center finder for round stock. (American 
Machine and Tool Co.) 
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Figure 27-22. Bevel the edges of sections to be turned. 
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headstock and tailstock. The step-by-step procedure 

is as follows: 

1. Place the workpiece on the bed of the lathe 
touching the headstock. 

2. Secure the tailstock about 4” (100 mm) beyond 
the workpiece length. 

3. If the spur center is still in the spindle, remove 
it with a knockout rod. Insert the rod through 
the hollow spindle from the outboard end. 
Hold the center with your hand so it cannot fall 
out and be damaged. Be careful not to hold the 
center directly in line with the spurs. Rap the 
center free with the knockout rod. 

4. Align the spur center in kerfed end of the stock. 
With a soft-face hammer or mallet, strike the 
center to seat it. See Figure 27-23A. 

5. Insert a dead or live center into the tailstock 
quill. See Figure 27-23B. 

6. Slide the spur center into the spindle without 
letting the workpiece pull free. 

7. Turn the tailstock handwheel to insert the center 
1/32” to 1/16” (1 mm to 2 mm) into the other 
end of the workpiece. The distance marks on the 
quill should show 1” to 2” (25 mm to 51 mm). If 
you see all the marks on the quill, move the 
tailstock closer. Then reset the quill. 

8. Tighten the quill lock. 

9. With the guard in place, turn the workpiece by 
hand. It should move freely and clear the tool 
rest support. 

10. If a dead center is used, lubricate it. Release the 
quill lock and back off the center. Rub candle wax 
or place two drops of oil on the center. Repeat 
this procedure several times while turning. Reset 
the center and tighten the quill lock. 

11. Turn the machine on and off quickly. Let the 
workpiece coast to a stop. 

12. Grip the stock to be sure it is still mounted 
tightly. 

13. Install and adjust the tool rest. It should be 
1/8” (3 mm) from the workpiece and 1/8” (3 mm) 
above the work center line. 

14. Once again, turn the workpiece by hand, 
making sure it clears the tool rest. 


Turning operations 


Several terms will be used when describing 
turning operations. They are: 
æ In. Feeding the tool toward the centerline of 
the lathe. 
% Out. Moving the tool away from the center- 
line of the lathe. This is limited mostly to 
faceplate turning. 
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Figure 27-23. Mounting stock between centers. A—Drive 
the spur center into the workpiece. B—Insert the live (or 
dead) center into the tailstock quill. C—Insert the spur 
center into the spindle and press the cup into the other 
end of the workpiece. (American Machine and Tool Co.) 


+ Left. Moving the cutting edge of the turning 
tool toward the headstock. 

+ Right. Moving the cutting edge of the 
turning tool toward the tailstock. 


oe ee es ee 
u j f 
J A ~ i a q B83 


Rough turning balances, or centers, the work- 
piece. With the gouge, begin turning those sections 
to be round. See Figure 27-24. Avoid touching 
portions marked to be left square. Use the gouge for 
rough turning as follows: 


Figure 27-24. Rough-turn 3” to 4” (76 mm to 102 mm) 
sections to bring the stock to a constant diameter. The 
guard was removed to show the operation. 


1. Lower the guard and turn on the lathe at rough 
cutting speed. 

2. Hold the gouge handle about 15° down from 
horizontal and 15° to the left. You may have to 
alter these angles as the workpiece becomes 
smaller. 

3. Roll the gouge clockwise about 30° to 45°. The 
right side of the cutting edge will contact the 
wood first. This will throw chips to the side so 
they do not block your vision. 

4. Turn 3” or 4” (76 mm or 102 mm) sections at a 
time. Cut to the right, starting about 3” (76 mm) 
from the tailstock end. 

5. Turn only until the stock is round. Do not turn 
to the final diameter at this point. 

6. Turn off the machine and move the tool rest 
when necessary. 

To rough turn areas where square and round 
sections meet, use the method shown in Figure 27-25. 
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The desired contour of the part may contain a 
number of different diameters, curves, and square 
shoulders. Lay out the location of these diameters on 
the rough-turned stock. Then, with a pencil, mark 
lines every 2” (51 mm) or when the diameters change 
size, as shown on the drawing. See Figure 27-26A. 
On a piece of paper, mark the diameter each line 
denotes. 

Next, adjust the speed for general turning. Set it 
according to the current diameter of your work- 
piece. Reduce the speed 10% to 15% if square 
sections remain. 

Use the parting tool to locate diameters. At each of 
your layout lines, turn diameters 1/8” (3 mm) greater 
than the dimensions indicate. See Figure 27-26B. 
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Figure 27-25. Use the skew, parting tool, and gouge where square and round sections meet. (Delta International 


Machinery Corp.) 
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Figure 27-26. A—Lay out locations of different diameters. B—With the parting tool, turn to approximate diameter at 
each of the layout lines. (Delta International Machinery Corp.) C—Checking diameter with calipers. D—Turning the 


diameter with parting tool and sizing tool. E—Checking diameter with a template. 
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Check the diameter several times as you turn to 
prevent undercutting the dimension. You can check 
by several methods. One is to use outside calipers 
preset to 1/8” (3 mm) greater than the finished diam- 
eter. See Figure 27-26C. Periodically, turn off the lathe. 
Place the caliper in the groove. Stop turning when the 
caliper slips over the workpiece. Two other methods 
are a sizing tool and template See Figure 27-26D and 
Figure 27-26E. 

Cut with the parting tool as follows: 

1. Set the tool rest about 14” (6 mm) below center. 

Lower the guard. Rotate the workpiece twice 

by hand, then turn on the machine. 

. Point the tool straight into the workpiece, with 

the handle down about 15°. 

3. As the diameter is reduced, the handle may 
need to be raised horizontal. 

4. Remember to stop the lathe and check each 
diameter you turn. 

Planning is essential to successful turning. Turn 
and smooth all contours greater than %” (19 mm) 
first. Then contour small diameters. Leaving small 
diameter sections for last reduces chatter. Chatter is 
a noisy vibration caused by a flexing workpiece. It 
often increases while scraping with dull turning 
tools. A series of rough surface rings is produced as 
the workpiece vibrates against the turning tool. If 
this occurs, reduce pressure on the tool. Then check 
the sharpness of your tool. If neither helps, turn the 
machine off. Check that the workpiece is secure 
between the centers. 


No 


Another remedy for chatter is to use a steady 
rest. See Figure 27-27. The steady rest rollers contact 
the workpiece on the side opposite the tool. This 
prevents flexing of long, small diameter spindles. 
Position the steady rest against a short center 
section turned to the approximate diameter. Select a 
location where details are minimal. Turn and 
smooth the workpiece except for the supported 
section. Then remove the steady rest and complete 
the workpiece. 

Once grooves have been made with the parting 
tool to locate diameters, continue turning with the 
gouge. Use the grooves as a guide to rough turn the 
contours. Stop turning when you near the approxi- 
mate diameters. The final details are made with 
other turning tools. 


Turning cylinders and tapers 

Cylinders are the same diameter from one end to 
the other. Tapers are cone-shaped. These are first 
turned with a gouge. Then use a skew or block plane 
to smooth them. See Figure 27-28. To scrape with a 
skew, place the skew flat on the tool rest. Have the 
cutting edge even with the workpiece center. For a 
cutting action, tip the point of the skew slightly up as 
you feed the tool along the tool rest. The cutting action 
should be performed by more experienced wood 
turners. A novice tends to let the point of the skew 
touch the workpiece. It catches and gouges the wood. 
Make contact with the workpiece in the middle of the 
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Figure 27-27. A steady rest increases stability and reduces chatter. The guard was removed to show the operation. 


(Shopsmith) 


cutting edge only. Start about 3” (76 mm) from the tail- 
stock end and cut or scrape in either direction. 

Use a block plane to smooth a cylinder or taper 
after turning to approximate diameter. Place the 
sole of the plane on the tool rest. Turn the plane 
about 15° to the spindle. Move the plane left or right 
and maintain a cutting action. The block plane will 
straighten variations in diameters from one end to 
the other. 


Turning V-grooves 


V-grooves can be scraped with the spear-point 
tool or cut with a skew. See Figure 27-29. Place the 
spearpoint tool flat on the rest. Feed it into the wood 
to the desired depth. With a skew, only the corner 
touches the tool rest. Hold the skew on edge and 
feed it to the desired depth. Angle the tool left or 
right to widen and deepen the groove. 


Turning beads 


Beads are turned with a spear-point tool or skew. 
See Figure 27-30. Use a parting tool (if beads are sepa- 
rated) and reach the proper diameter. To scrape a bead, 
hold the spear-point tool horizontal. Feed the cutting 
edge into the groove, while moving the handle left or 


Scraping Cutting 


Figure 27-28. Turning a cylinder by scraping, cutting, or 
planing. The guard was removed to show the operation. 
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right according to the curve. Keep the point from 
cutting into the next bead by slightly rotating the tool. 

With the skew, cut with the heel end half of the 
blade’s edge. The handle should be down about 15° 
to 25°. Start near the center of the bead. As you cut, 
roll the tool into the groove twice to form each half 
of the bead. 


Turning coves 


Coves, or concave curves, are made with the 
round-nose tool in the scraping position. See 
Figure 27-31. Rough-cut the cove with a gouge. 
Then, adjust a caliper to the smallest diameter of the 
cove. Feed the round-nose tool into the center of the 
cove. Pivot the tool to form a smooth contour. 
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Turning V-Grooves 


Figure 27-29. Turning V-grooves by cutting and scraping. 


Scraping Cutting 


Turning Beads 
Figure 27-30. Turning beads by scraping with a spear- 
point tool or cutting with a skew. (Delta International 
Machinery Corp.) 
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Figure 27-31. Turning coves with the round-nose tool. 
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Turning shoulders 


Shoulders are turned with the parting tool, 
gouge, and skew. See Figure 27-32. Feed the parting 
tool in to the approximate diameter. Then turn 
down the shoulder with a gouge and finish with a 
skew. True the shoulder by feeding the tip of a skew 
along the shoulder’s face. 


Turning complex shapes 


Turned products rarely consist of just one shape. 
Most are a combination of curves, shoulders, beads, 
and grooves. These products require that you use a 
number of tools and techniques. See Figure 27-33. 
Plan the cutting sequence carefully. 


Turning glued-up stock 


Turnings are not always made of solid lumber. 
Several layers of stock may be glued together. With 


Turning Shoulders 


Figure 27-32. Turning shoulders. (Delta International 
Machinery Corp.) 
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Figure 27-33. Complex shapes require a number of 
turning operations. l 


different species of wood, you get interesting color 
combinations. 

Stock may also be glued together for special 
purposes. For example, suppose you are turning a 
spindle for a lamp stand. You need a hole through 
the center for the electrical cord. The length of the 
spindle could prevent drilling a straight hole through 
it. One remedy is to use two pieces of stock. Saw or 
rout a groove through both. Then, glue them 
together with the grooves aligned, and a square plug 
about 1” (25 mm) long in each end. See Figure 27-34. 
The plugs provide a firm contact for the centers 
while turning. Drill them out later. 


Split turnings 

Split turnings are glued-up workpieces that are 
separated after being turned. You might turn a piece 
of stock round, then split it for half-round molding. 
See Figure 27-35. Glue the components together, 
separated by sized, or sealed, paper. Choosing the 
correct paper is important. Notebook paper is 
recommended. To identify sized paper, write on it 
with a ball point pen. If the inked line bleeds 
(spreads), the paper is not sized. After turning, split 
the pieces on the paper line with a chisel and mallet. 


Turning duplicate workpieces 


Cabinets and furniture often make use of several 
identical turned parts. For example, spindles in a 
chair back should look alike. Duplicating parts may 
be done in several ways. The most difficult practice is 
to measure ‘each detail independently. A better 
method is to use a template. The best practice is to 
mount a duplicating accessory to the lathe. 


Using a template 


Make a template of heavy paper or sheet metal. 
Linear dimensions can be placed on the template’s 
straight edge. The other edge is cut to the shape of 
the desired contour. See Figure 27-36. Rough turn 


® 


Figure 27-34. Groove, glue, and plug a workpiece 
needs a hole through it. 


Figure 27-35. Split turning. A—Glue two pieces of stock 
together, separated by sized paper. B—Turn the desired 
shape, then split the parts with a mallet and chisel. 


as Marking 
Template (for 
Dimensioning) 


Other Side Used 
as Profile 
Template (for 
Checking) 


Figure 27-36. Duplicate parts are sized with a template. 
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the workpiece round. Then mark the linear 
distances and cut depths with a parting tool. As you 
continue turning the workpiece, stop the lathe peri- 
odically to compare your turning with the template. 
When the turned contour matches the template, 
remove tool marks with abrasive paper. 


Using a duplicator 


A duplicator is the best tool for creating many 
similar parts. See Figure 27-37. The procedure to 
use this accessory is as follows. 

1. Rough turn all workpieces to a diameter that is 
V4" (6 mm) larger than the largest diameter of 
the finished part. 

2. Prepare and attach a contoured hardboard 
template to the duplicator. 

3. Mount the duplicator parallel to the center line 
of the lathe. 

4. Set the tool guide stylus against the hardboard 
template. 

5. Determine the tool offset (workpiece radius) at 
both ends of the spindle. 

6. Measure these distances from the tool bit to the 
centerpoints of the live and dead centers. Add 
1/16” (2 mm) for smoothing. 

7. Tighten the duplicator to the lathe bed and 
mount the workpiece. 

8. Contour all sections. Move the tool laterally by 
turning the feed knob with one hand. Move the 
tool in or out with the other hand. 

. Remove 1/8” to %” (3 mm to 6 mm) layers. 
10. Stop when the stylus touches the template. 
11. Remove the duplicator and sand the spindle as 
necessary. 


Turning oval spindles 


Oval spindles are made by mounting and 
turning stock three times on three different centers. 
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Figure 27-37. Duplicator attachment. The guard was 
removed to show the operation. (Rockwell International) 
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The spindles that support the table in Figure 2-32D 
are oval. The trick to oval turning is laying out the 
centers. To turn oval spindles, follow this procedure: 

1. Lay out oval shape on paper. See Figure 27-38A. 

2. Draw a circle slightly larger than the oval. Mark 
the circle’s center as A. See Figure 27-38B. 

3. Without changing your compass, draw a circle 
tangent to one arc (lower portion) of your 
oval shape. Mark that circle’s center as B. See 
Figure 27-38C. 

4. Draw a third circle tangent to the other arc 
(upper portion) of your oval shape. Mark that 
circle’s center as C. See Figure 27-38D. 

5. Measure the distance between centers. 

6. Lay out the three centers on each end of the 
stock. See Figure 27-38E. Make saw kerfs for 
the drive center spurs. 

7. Mount the workpiece on center A and turn the 
diameter. Operate the lathe at roughing rpm. 


On 
SO 


Cc 


E ae 
a 


LS 


A 


Saw 
kerfs 


Figure 27-38. Procedure for laying out an oval turning. 


8. Reduce the lathe speed 25% to 35% for turning 
on centers B and C because these are out-of- 
balance turning operations. 

9. Remount the workpiece on center B and turn 
the second diameter. The turning tool touches 
only a portion of the circumference. 

10. Remount the workpiece on center C and peat 
the operation. 

11. Remove the workpiece from the lathe and 
smooth it with abrasive paper to remove any 
ridge lines. 


Faceplate Turning 


Faceplate turning may be done on a bowl lathe 
and the inboard or outboard side of a standard 
lathe. Bowls, trays, stool seats, and small round 
table tops are turned while attached to a faceplate. 


Preparing material for faceplate 
turning 


Determine from the product design (working 
drawings) whether you must laminate several 
layers of stock together. See Figure 27-39. Some 
products are designed thicker than standard lumber 
thicknesses. 

Mount material for faceplate turning by 
attaching the faceplate directly into workpiece or 
attaching it to a backup board. See Figure 27-40. 
Screws can extend through the faceplate directly 
into the workpiece. However, with this method, 
you wind up with holes in the bottom of your 
product. An alternate method is to attach the face- 
plate to a backup board. Here, the workpiece is 
glued to the backup block separated with sized 
paper. See Figure 27-41. This practice is the same as 
that for split turning between centers. Once the 


Figure 27-39. Some turnings, such as this deep bowl, 
may require gluing layers together. (Shopsmith) 


product is turned, the backup board and product 
are separated by a chisel. 

To attach the faceplate, draw two diagonals on 
the workpiece. From their intersection, lay out two 
concentric circles. The inner circle locates the face- 
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Figure 27-40. Workpieces can be attached to a faceplate 
with, or without, a backup board. 


Figure 27-41. Top. Screws enter the backup board but not 
the workpiece. Bottom. The backup board is separated 
from the workpiece with a mallet and chisel. 
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plate; the outer circle locates the size of the work- 
piece. With a band saw, cut the workpiece 4” to 4" 
(6 mm to 13 mm) greater than the outer circle. 

Next, draw layout lines on the face of the work- 
piece. These mark where the contours will be 
located. Also consider using a template. Leave one 
side of the template straight, and mark linear 
distances from the center. Cut the other side to the 
shape of half the finished contour. See Figure 27-42. 

Position and secure the faceplate on the back of 
the workpiece within the circle drawn earlier. Use 
screws long enough to hold the material securely, 
but short enough that they do not interfere with the 
turning tool. If a backup board is used, cut it the size 
of the faceplate. Align it within the circle drawn on 
the workpiece for the faceplate. 

Once the faceplate is attached, thread it (and the 
attached workpiece) onto the spindle. Depending 
on the size of the workpiece, you will mount the 
faceplate on either the inboard or outboard side of 
the headstock. 


Inboard faceplate turning 


The size of a workpiece mounted on the spindle 
side of the bed is limited by the lathe’s swing. Lathes 
with a gap bed increase the maximum swing by about 
25%. The steps for inboard turning are as follows. 

1. Prepare the workpiece as described above. 

2. Remove the spur center, clean off the threads, 
and thread on the faceplate. 

3. To prevent the faceplate from being wedged 
against the spindle shoulder, install a heavy 
leather washer on the spindle first. 

4. Mount the workpiece on the lathe. 

5. Adjust the tool rest near to the edge of the 
workpiece. Set the speed according to the 
workpiece diameter. 
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Figure 27-42. Templates help you to turn shapes 
precisely. (Shopsmith) 
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6. Lower the guard into position. 

7. Use a gouge, then spear point tool to smooth 
the outside edge of the disk. See Figure 27-43. 
This balances the stock. 

8. Adjust the tool rest parallel to the face of the 

workpiece. 

. Use the appropriate tools to create the contour. 
See Figure 27-44. Begin the cut in the center and 
move the tool outward. 

10. Place the template against your work. Check 

your progress at regular intervals. 

11. Stop turning when you come within 1/16" 

(2 mm) of the desired size. 
Some lathe models have a right angle tool rest. 

See Figure 27-45. It prevents having to reposition 

the tool rest from edge to face turning. 
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Stock too large for inboard turning is mounted 
on the outboard side of the lathe, Figure 27-46. A 
tripod supports the tool rest. Set the lathe accord- 
ingly. Prepare and mount the workpiece as you did 
for inboard turning. Attach a large faceplate on the 
inboard spindle so you can stop the lathe from 
coasting. Use a scraping action when turning. The 
size of outboard turnings should be only 25% more 
than that allowed by the inboard swing. Circular 
workpieces larger than this should be made by 
sawing and shaping practices. 


Figure 27-43. A gouge quickly turns the edge to diam- 
eter. The guard was removed to show the operation. 
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Figure 27-44. Several turning tools are needed to turn the 
desired contour. The guard was removed to show the 
operation. 
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Figure 27-45. Both the face and edge can be turned 
without having to reposition a right angle tool rest. 


Screw-thread faceplate 


The screw-thread faceplate is appropriate: for 
small turned parts. Prepare the stock as described 
earlier. Drill a pilot hole in the wood for the screw 
thread center. Remove any chips from the spindle 
hole. Press the tapered shaft of the faceplate into the 
spindle by hand. Hold the handwheel and screw the 
workpiece onto the threaded center. Turn the work- 
piece as though faceplate mounted. Cabinetmakers 
likely will find limited use for the screw-thread face- 
plate, except for custom knobs and pulls. 


Chuck turning 


Dowels and round workpieces are held easily in 
a lathe chuck. Use care when tightening the chuck 
as excessive torque could dent the workpiece. 


Smoothing Turned Products 


A sharp tool, used properly, greatly reduces the 
need for smoothing the turned part. Yet, there are 
times when filing or sanding is needed. If the 
product is made from open grain hardwood or soft- 
wood, turning tools may leave the surface rough. 

You can use a file instead of turning tools to 
reach the final diameter. Set the machine at 
roughing speed. Grip the file at each end and hold 
it at a 90° angle to your work. See Figure 27-47. 
Apply light pressure and move the file with a slow 
forward motion. A small flat or triangular file will 
smooth fine detail. 

If abrasives are needed, remember that they will 
create cross grain scratches that are difficult to 
remove. Select the finest abrasive that will do the 

‘job. You can use an abrasive pad or cord. See 
Figure 27-48. Remove the tool rest. Hold an abrasive 


Figure 27-46. Guard slides to the outboard side of the 
headstock. 
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Figure 27-48. A—Apply abrasive paper under the 
rotating workpiece to remove tool marks. The guard was 
removed to show the operation. B—Abrasive cord for 
sanding detail. (Woodworker's Supply) C—Remove 
circular scratches by sanding the workpiece along the 
grain. Do not have the lathe on for this operation. 
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pad beneath the workpiece while it turns. Keep the 
lathe speed slow to reduce heat buildup. You are 
not as likely to burn your fingers while holding the 
pad. You might loop an abrasive cord or strip of 
paper around the workpiece to smooth grooves and 
beads. When only fine scratches left by the abrasive 
are visible, stop the lathe. Sand with the grain to 
remove any circular scratches. 


Maintaining Lathes and Tools 


The condition of tools and equipment directly 
affects the quality of your work and safety of the 
operation. Tools must be kept sharp. The lathe 
needs to be cleaned and lubricated periodically. 


Sharpening lathe tools 


Turning tools are most often sharpened by 
honing. Grinding is done only when the edge has 
been damaged. Frequent honing keeps edges in 
good condition. Some lathe operators will hone a 
tool several times during each hour of use. 

Tool angles when grinding and honing are 
important. Angles for the five common turning 
tools were shown in Figure 27-6. 

Honing is done with an oil stone. Lightly touch 
both sides of the cutting edge to remove dull edges or 
grinding burrs. A flat stone and slip stone will hone 
the shapes of most turning tools. See Figure 27-49. 

When grinding tools, set the tool rest or jig on 
the grinder to position the tool. See Figure 27-50. 
Use only the wheel surface directly in front of the 
tool rest. This will hollow grind the tool slightly. 


Figure 27-49. Honing turning tools. A—Honing the 
ground edge of a gouge. B—Honing the inner edge of the 
gouge. C—Honing flat-ground tools on a stone. (Disston) 


Flat ground tools can be sharpened on a power 
sander having an aluminum oxide or emery abra- 
sive. Be sure to maintain the proper tool angle. A jig 
for sharpening lathe chisels on the disk sander is 
shown in Figure 27-51. 

When ground, the tool should have a narrow, 
reflective, sharpened edge. Do not hone the tool to 
a thin wire edge because it becomes weaker. 


Maintaining the lathe 


A wood turning lathe is relatively maintenance 
free. Prevent an accumulation of wood chips and 
rust. A limited number of lubricating points exist. 
Service might be needed for the variable speed 
mechanism, spindle bearings, or quill threads. 
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Figure 27-50. A jig allows you to precisely set the tool 
angle. (Rockwell International) 
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Figure 27-51. Jig designed for sharpening the skew on a 
disk sander. (Shopsmith) 


Be sure the centers and chucks fit properly. All 
have a Morse taper shank. Always use a mallet to 
set a spur center firmly in the workpiece. A steel 
hammer can damage the shank. This could prevent 
an adequate friction fit. Keep the spur center lips 
from being damaged. File away any burrs. 

At the tailstock end of the lathe, centers should be 
easy to remove when you retract the quill. The center 
should slip out into your hand. If it does not, the quill 
will have to be removed and checked. Turn the hand- 
wheel the opposite direction until the quill is free. 
You will then need a knockout rod. Insert it through 
the quill, and tap the center until it slips out. 

Some clamping levers can cause problems. For 
example, suppose the tool holder cannot be secured 
with the handle. This indicates that the nut under 
the bed needs to be tightened slightly. 


Summary 


Turning is the process of producing round 
products, such as table legs, bedposts, bowls, and 
knobs. There are two basic operations used to create 
turned products: between-center turning and face- 
plate turning. 

Between-center turning is done on a standard 
lathe. Stock is held between a spur, or drive, center 
and live or dead tailstock center. The tool rest is 
positioned within 1/8” (3 mm) of your work. An 
assortment of turning tools is used to shape the 
wood. These include the gouge, skew, spear-point 
tool, parting tool, and round-nose tool. Each is 
appropriate for creating unique shapes. 

Faceplate turning is done on a bowl lathe or on 
either the inboard or outboard side of a standard lathe. 
Stock is attached to a faceplate that is then threaded on 
to the lathe spindle. A backup board may be glued to 
the workpiece before the faceplate is attached. It 
prevents the screws from entering the workpiece. 

High quality turning is done with properly 
sharpened tools on a well-maintained lathe. Tools 
should be honed often and ground rarely. Maintain 
the lathe by removing wood chips and rust. Check 
belt-driven lathes for belt wear. Make sure that all 
tool rest and tailstock clamps tighten properly. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Two common types of lathes for small shop and 
home use are the and 
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. List the standard lathe specifications that deter- 


mine the largest diameter and longest work- 
piece you can turn. 


. How would you mount the following products 


to be turned? 

a. Chair leg. 

b. 6” (152 mm) diameter bowl. 

c. 15” (381 mm) diameter stool seat. 
d. 5’ (1.52 m) bedpost. 

e. Drawer knob. 

f. 3" (76 mm) long finial. 


. Explain why you might you choose a scraping 


action over a cutting action. 


. List the five turning tools found in a standard set. 
. The best position for the tool rest is 


n" 


n 


away from your work and above the 


work center line. 


. Describe why you would choose a ball bearing 


live center over a dead center for supporting 
the tailstock end of your work. 


. Lumber should be free of defects, especially 


and 


. List the steps taken to prepare material for 


between-center turning. 


. After rough turning, turn to approximate 


diameter. How do you know when you have 
reached the approximate diameter? 


. Chatter is usually the result of ; 


a. using sharp turning tools 

b. using dull turning tools 

c. turning a long, small diameter workpiece 

d. faceplate turning a thin disk 

List the tools that can be used to turn the 
following features: 

a. Cylinder. 

b. V-groove. 

c. Bead. 

d. Cove. 

e. Shoulder. 

Select paper for split turnings. 

How many times must you mount the work- 
piece when turning oval spindles? 

Give steps for mounting a workpiece, including 
a backup board, for faceplate turning. 

What additional accessory is needed for 
outboard turning? 

Explain two methods to turn duplicate parts. 
Chatter can be reduced by mounting a(n) 
turning may be done on a bowl lathe and 
the inboard or outboard side of a standard lathe. 
List several lathe maintenance checks you 
should make. 
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The turning process was used to create the table and leg supports for this furniture. (Thomasville) 


Accessories, Jigs, and 


Special Machines 


Objectives 


After studying this chapter, you will be able to: 

æ Identify accessories that increase the conven- 
ience of a machine. 

# Describe several applications of jigs and fixtures. 

Æ Select equipment to cut large or bulky panel 
products. 

Æ Explain the advantages and disadvantages of 
multipurpose machinery. 


Important Terms 

accessory miter trimmer 

circle jig multipurpose machine 
doweling jig panel saw 

fixture l portable drill attachment 
folding table power feed attachment 
frame ripping guide 

framing clamp roller table 

gliding table table extension 

jig tapering jig 

miter jig vise insert 


Standard machines discussed in previous 
chapters will produce almost every product you 
design. Yet, there are times when add-on equipment 
makes a standard machine more efficient, more 
accurate, and often safer. On some occasions a 
special machine may be even more appropriate. 
This chapter covers accessories, jigs, and special 
machines. The coverage is not complete. Hundreds 
of vendors sell gadgets, attachments, and acces- 
sories that may make your work easier. The tools 
presented in this chapter indicate the wide range of 
equipment you might choose. 


Accessories 


Accessories increase the convenience or use of a 
machine. A number of devices have been described 
` in previous chapters. For example, with a molding 
cutterhead, you can convert a table saw into a shaper. 


Accessories, often called attachments, connect 
to a basic machine. Some make major changes to 
machines and tools. Those designed to be perma- 
nent usually fit only one model. 


Table extensions 


Table extensions help support awkward stock. 
The table saw extensions shown in Figure 28-1 
allow the cutting of wider and longer material. A 
special fence, fence guide, table extension, outfeed 
rollers, and a gliding table have been added to make 
use of the full table size. Outfeed rollers support 
stock to the rear of the table. The extended rip fence 
guide and shop made table expands rip width to 
52” (1.32 m). The power miter saw table extension 
shown in Figure 28-2 extends the available work- 
piece support to 8’ (2.44 m). 


Figure 28-1. Table attachments make saw operations 
easier, safer, and more accurate. This table saw has the 
manufacturer’s rip fence accessory. Aftermarket acces- 
sories are the sliding table and roller outfeed table. 


467 


468 Modern Cabinetmaking 


Gliding table 


The gliding table is a movable saw table and 
miter gauge. Some saw manufacturers make a 
gliding table as standard equipment. See Figure 28-3. 
Saw manufacturers and aftermarket manufacturers 
offer sliding table accessories. See Figure 28-4. With a 
standard miter gauge, the workpiece size is limited 
without support for the weight. The table glides 
along with the material. Holding the workpiece and 
maintaining the cutting angle is easy. 


Ripping and safety hold down guides 


A ripping guide holds stock against the saw 
table and fence as you feed it past the blade. See 


Figure 28-2. Longer stock can be cut on the power miter 
saw with table attachments. (Biesemeyer) 
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Figure 28-5. A locking device to hinder kickback 
prevents the wheels from rotating backwards. The 
device is attached to the fence by screws or clamps. 
The wheels are spring loaded to adjust to any stock 
thickness. Because of the uplifting pressure of the 
springs, the device cannot be attached to all fences. 


Figure 28-4. A gliding table supports longer and heavier 
stock for cross and miter cuts. The miter gauge features a 
stop and scale to 72” (1.83 m). The stop was rotated up 
and out of the way for this trimming operation. (Chuck 
Davis Cabinets) 
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Figure 28-3. This table saw has a sliding miter table as standard equipment. The miter 
fence is longer than a miter gauge. The miter clamp, outfeed table, table extension, dust 
collector, and router attachment are accessories. (Ryobi America Corp.) 


The safety hold down is a similar device that is 
much like the ripping guide. See Figure 28-6. 
Yellow wheels rotate clockwise. Orange wheels 
rotate counter clockwise. Green wheels are free 
wheeling. It fits the saw, shaper and other equip- 
ment with fences. 


Figure 28-5. Ripping guides keep material against the 
table and fence, and prevent kickback. The guard was 
removed to show the operation. (Fisher Hill Products) 
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Figure 28-6. Guides hold material against the table and 
fence and prevent kickback. A—Mounted on the table saw. 
B—Mounted on the shaper. (Western Commercial Products) 
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Power feed 


Power feed attachments allow automatic feed 
control and keep the user’s hands away from the 
point of operation. See Figure 28-7. A power feed 
attachment can be installed on table saws and 
shapers. A column crank adjusts the height 
according to the workpiece thickness. Powered 
rollers move the workpiece at a set feed rate past the 
blade or cutter. Start the material under the rollers 
just as you would feed material into a planer. Move 
to the outfeed side of the machine to receive and 
support the material. 


Roller tables 


Roller tables make feeding long or bulky stock 
much easier. They are used for both infeed and 
outfeed sides of the machine. See Figure 28-8A. 
When not in use, the table can be stored upright by 
folding the legs. A stand with one roller often is 
adequate. See Figure 28-8B. Locate it on the infeed or 
outfeed side of saws, shapers, planers, and jointers. 


Figure 28-7. Power feed attachments help one operator 
control long stock. A—Mounted on table saw. 
B—Mounted on shaper. (Delta International Machinery Corp.) 
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Portable drill attachment 


Attachments are not limited to stationary 
machines. The flexibility of a portable electric drill 
can be increased greatly. A typical portable drill 
attachment consists of a spindle adapter, two 
guides, and a ring base. Some applications of this 
accessory are shown in Figure 28-9. 


Portable tool frame 


Frames expand the applications of portable 
tools. The tool glides on tubes or rails. The frame 
shown in Figure 28-10 increases the accuracy of 
square and miter cuts. It also positions a router for 
making dadoes or grooves. The frame shown in 
Figure 28-11 allows you to rout letters. 


Figure 28-8. Roller tables help one person support and feed stock. The guard was removed to show the operation. 
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Figure 28-9. A drilling attachment increases the use and accuracy of a portable drill. A—90° drilling on a flat surface. 
B—Centering on round stock. C— Attached under a table as a drum sander. D—Centering on a narrow edge as seen from 
below. E—Centering on a narrow edge as seen from above. F—Angle drilling on a flat surface. (Chuck Davis Cabinets) 


Figure 28-10. A—Frames make portable tools more accu- 
rate. B—Crosscutting with a portable saw. (Brett-Hauer Co.) 


Figure 28-11. Frame guide to rout letters. (Woodworker's 
Supply of New Mexico) 


Folding table 

Folding tables are appropriate when space in the 
shop is limited. The table shown in Figure 28-12 
consists of metal folding legs attached to a 
7/8" (22 mm) sheet of particleboard. A guide placed 
on top of the table allows paneling to be cut with a 
circular saw. 
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Figure 28-12. Folding tables support bulky material and 
can be stored easily. (Saw-Mate Corp.) 


Portable tool tables 


Tables can convert a portable tool into a stationary 
machine. For example, the table in Figure 28-13A 
converts a router into a shaper. You can also attach a 
saber saw for scroll saw operations. Portable power 
miter saws are used with a variety of stands. They are 
available with and without wheels, and may fold up 
for easy storage or transport. 


Jigs and Fixtures 


Jigs and fixtures increase the accuracy of a 
machine or stability of a workpiece. They may be 
bought or designed and built. Jigs hold a workpiece 
in position and guide the tool or workpiece. Jigs are 
a great asset to cabinetmakers. Some jigs, such as 
the dovetail jig, allow you to perform cuts that are 
difficult to do freehand. Fixtures are holding 
devices that do not guide the tool. Clamps, as 
discussed in Chapter 33, are one type of fixture. 

A jig or fixture is recommended when making a 
number of duplicate parts. When it aligns the stock 
and guides the tool, there is less chance for error. 
Most often you will set up or build jigs and fixtures 
for mass-producing products. For the most part, 
purchased devices are safe and self-explanatory. 
Those you create must be safe. You must account for 
the tool, workpiece, and chips created by the opera- 
tion. The failure of a jig or fixture typically is not its 
ability to hold the workpiece or guide the tool. The 
failure occurs when the designer forgets that chips 
will accumulate in the device. This prevents the 
device from performing properly. 
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Figure 28-13. Tables convert portable tools into 
stationary equipment. (Makita U.S.A., Inc.) 


Doweling jig 

The doweling jig allows you to drill holes 
precisely in the center of an edge or end of a board. 
See Figure 28-14. As you turn the clamp handle, 
both jaws move equally toward the center. Holes 
and hole inserts in the jig permit several drill bit 
sizes. This jig is discussed further in Chapter 29. 


Dovetail jig 

The dovetail jig guides a portable router for 
making dovetail joints. See Figure 28-15. It is one of 
the most valuable joint making jigs. Dovetailing by 
hand is a very tedious process. This jig, discussed 
further in Chapter 29, is widely used when making 
drawers. l 


Taper jigs 

Jigs for sawing tapers may be a one-piece or 
adjustable two-piece device. A one-piece taper jig is 
cut from one piece of material. Lay out the taper 
and cut a wedge or notches. See Figure 28-16. A 
handle can be added to the jig for safe operation. To 


Figure 28-14. Doweling jig centers the drill bit on the 
edge of material. (The Fine Tool Shops) 


Figure 28-15. A dovetail jig allows you to cut dovetail 
joints with a portable router. (American Machine and Tool) 


use the jig, set the rip fence, allowing for the jig 
width and desired taper. Then complete the cut. 

Adjustable taper jigs can meet many needs. See 
Figure 28-17. Tapers may be cut on one or more 
surfaces. The adjustable taper jig and other taper cut 
operations are discussed in Chapter 40 since 
most tapers are cut for making tapered square legs 
and bases. 


Tapered 
workpiece 


Taper 
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Fence 
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Taper 
jig 


Figure 28-16. One-piece taper jigs align stock at the 
proper angle. A—Single taper. B—Adjustable taper. 
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Circle cutting jig 


Sawing an accurate circle on the band saw is best 
done with a circle jig. The jig may be bought or 
custom made and can be located above or below the 
saw table. One type is clamped to the guide post 


Hinge 


Mark— `“ 
12” from 
end 


3/4 x 2 1/4 x 34 


Stop 


Figure 28-17. A—This manufactured two-piece taper jig 
can be set for angles up to 15° or tapers up to 1 in./ft. 
(The Fine Tool Shops) B—Jig you might build. 
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above the table. See Figure 28-18. The one you might 5. Drill a pivot size hole in the workpiece. 
make slides in the saw table slot. See Figure 28-19. 6. Place the workpiece on the pivot. Slide the jig 
The steps to set up and use this jig are as follows: forward making a straight cut until the jig stop 
1. Position the jig on the table with the jig guide. touches the table. 
See Figure 28-20. 

2. Push it forward until the pivot pin is even with 
the blade’s teeth. Remember, the blade width 
determines the minimum radius for the circle. 

3. Secure the jig stop against the machine table edge. 

4. Measure the circle radius from the pivot to 
the blade. 


Figure 28-18. Circle cutting jig attached to the guide post 
of the band saw. (Delta International Machinery Corp.) 
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Figure 28-20. Procedure for using a shop-made circle 
Figure 28-19. Circle cutting jig construction. cutting jig. The guard was raised to show the operation. 


7. Turn the workpiece and cut the circle. 
8. When the circle is cut, pull the jig toward you. 
The blade should pull from the kerf. 


Miter jig 

A miter jig can be used instead of a miter gauge 
for 45° cuts. The jig slides in the table slots found on 
each side of the blade. See Figure 28-21. The two 
angle fences provide for left- and right-hand miters. 
This jig holds and guides molding or framing strips 
of various shapes. 


Drilling fixtures 


Hole drilling fixtures position a workpiece on the 
drill press. Clamped to the drill table, most fixtures 
are very simple. Typically, they include an auxiliary 
table, two fences, or a fence and stop block. A solid 
fence is not recommended because chips accumulate. 
See Figure 28-22A. Chips prevent the stock from 
seating properly unless they are brushed away after 
each cut. A better fence uses three dowels. See 
Figure 28-22B. When you load new stock, the chips 
are pushed aside. The locating hole in the center of 
the fixture allows you to align the jig on the drill 
press table. Insert a bit the same diameter as the hole. 
Lower the bit and move the jig until the bit enters the 
locating hole. Then clamp the fixture. 


Vise insert 

A vise insert helps you clamp odd-shaped parts 
in a woodworking vise. This fixture consists of a 
wedge and pivot dowel. See Figure 28-23. Blocks 


Hardwood guides 
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B 28-21. A miter jig is an alternative to a miter gauge. 
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attached to the vise jaws have half-round grooves 
cut in them. The wedge pivots to conform to the 
workpiece being held. 


Framing clamp 


As you will learn in Chapter 33, there are many 
types of clamps for holding glued and assembled 
components. Frame assembly poses a special 
problem. Clamping a miter joint frame could 
involve four clamps. With the framing fixture, one 
handscrew meets all needs. See Figure 28-24. 
Clamping pressure is equal at all joints. Make 
sure the handscrew jaws are kept parallel when 
applying pressure. 


Figure 28-22. A—Chips accumulate against a solid fence. 
B—Chips can be pushed past a dowel fence. 
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Figure 28-23. Routed vise blocks with a wedge and 
dowel hold irregular workpieces. 
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Figure 28-24. A—Frame clamping fixture applies equal 
pressure to all four miter joints. B—Instructions for 
building the framing fixture. (Adjustable Clamp Co.) 


Vertical clamp 


A special clamp holds stock vertical. See 
Figure 28-25. Stock clamped vertically in a wood- 
working vise may not be secure enough. Clamps 
that rotate to almost any position are also available. 


Special Machinery 


Standard stationary and portable equipment 
has been discussed in previous chapters. Many of 
the machines were described as being adaptable to 
meet special needs. In addition, there are special 
machines designed for one purpose and those 
designed to perform most all processing operations. 
A few of these are discussed in this section. 


Sawing manufactured panel products 


Handling large and bulky materials is often a 
problem in the cabinetmaking shop. Panel products 
are one example. They may be large, thin, and flex- 
ible, or thick and heavy. Handling these materials 
may require two people. To cut full-size sheets of 
paneling, use a panel saw rather than a table saw. 


Figure 28-25. This vise holds stock in a vertical position. 
(The Fine Tool Shops) 


Horizontal and vertical panel saws are avail- 
able. See Figure 28-26. The horizontal machine 
functions much like the radial arm saw. The panel is 
well supported on the table. The saw moves 
completely across it. This may be controlled manu- 
ally or automatically. 


Figure 28-26. Panel saws. A—Manual horizontal. 
(Henrick) B—Automatic horizontal. (Parks) C—Vertical. 
(Safety Speed Cut) 
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The horizontal panel saw occupies much space. 
You may not saw paneling often enough to justify 
space for this machine. A vertical panel saw may be 
a better use of space. Place the panel on the frame. 
Most machines saw in both a vertical and horizontal 
direction. 

Several panel saws can be fitted with a router. 
This allows you to groove paneling as well as cut it. 
Select a V-shaped or straight bit. 

You can saw paneling and conserve space using 
a folding table like that shown in Figure 28-12. 
When not in use, it is folded and stored conve- 
niently. An added advantage is that you can take 
the machine and table on location. 


Miter trimmer 


The miter trimmer fits precise 45° miter joints 
for molding. See Figure 28-27. Some trimmers also 
cut other angles. To use the tool, saw the material 
1/8" to 14" (3 to 6 mm) longer than needed. You can 
use a less precise portable saw for this cut. Then 
position the material against the fence of the 
trimmer and pull back on the handle. This tool is 
excellent for on-site architectural woodwork where 
a stationary saw might not be available. 


Multipurpose machine 


Up to now you have studied machines that have 
a single purpose but can be adapted for other oper- 
ations. You can retrofit a table saw for shaping. A 
radial arm saw can be set up for shaping, sanding, 
and drilling. In addition, there are machines 
designed to perform many operations. 


Figure 28-27. The miter trimmer shears perfect miters on 
molding. (The Fine Tool Shops) 
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The multipurpose machine is a versatile 
machine for small workspaces. See Figure 28-28. 
The machine consists of a motor, frame, table, fence, 
and accessories. It performs a number of operations: 
circular sawing, band sawing, scroll sawing, 
jointing, planing, drilling, mortising, shaping, pin 
routing, faceplate or between-center turning, as 
well as belt sanding, disk sanding, and drum 
sanding. The motor and frame can be positioned 


horizontally and vertically. Some tooling connected 
directly to the spindle operates the accessory. For 
other operations, a flexible coupling is required. 
Using this machine requires much planning. 
You should decide all steps required to complete a 
project. Group similar operations. Otherwise, too 
much time is spent changing setups. Some of the 
setups are very different from standard machines. 
To set blade height for sawing, you must raise and 


Figure 28-28. A multipurpose machine performs numerous operations. (Shopsmith) 


lower the table rather than the arbor. When turning, 
the dead center is attached to the rip fence, rather 
than to a tailstock. 


Summary 


Accessories, jigs, and special machines often 
accompany standard cabinetmaking equipment. 
Accessories increase the convenience of a machine. 
Some examples are table extensions, gliding tables, 
power feed attachments, roller tables, and folding 
tables. Jigs hold a workpiece and guide the tool or 
workpiece. Some examples are the doweling jig, 
dovetail jig, tapering jig, and miter jig. Fixtures 
secure a part for processing or assembly. Clamps, 
discussed in Chapter 33, are one type of fixture. 
Others include vises and shop designed fixtures for 
drilling. Special machines include those engineered 
for only one purpose and those made for numerous 
operations. Panel saws easily cut large and bulky 
panel products. This is primarily a single purpose 
machine. On the other hand, the multipurpose 
machine performs a number of tasks. It saws, joints, 
planes, drills, shapes, routs, turns, and sands. 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. An accessory that supports wide or long stock 
when sawing is a(n) oe 

2. Amovable saw table and miter gauge accessory 
is the : 

3. List the three functions of a ripping guide. 

4. Identify two accessories that make feeding long 
or bulky stock much easier. 

5. Describe the difference between a jig and a 
fixture. 

6. The failure of a fixture to align a workpiece 
accurately is often due to 

7. Name three jigs you might buy. 

8. What accessory can you name that is needed to 
convert a portable router, drill, or saw into a 
stationary tool? 

9. A woodworking vise can be adapted to hold 
irregular shaped workpieces. True or False? 

10. Since supporting bulky panel products can 
cause injury, what machine could you choose to 
cut these? 
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This vertical panel saw is designed to let one person cut full-sized sheets quickly, safely, and accurately. (Panel Pro) 


Joint Making 


Objectives 


After studying this chapter, you will be able to: 

X Select appropriate joints based on the product 
and material. 

% Select hand tools, power equipment, and special 
jigs or accessories for joinery. 

% Create and assemble nonpositioned, positioned, 
and reinforced joints. 


Important Terms 
box joint nonpositioned joint 
butt joint plate joinery 
butterfly joint pocket joint 
dado joint positioned joint 
dovetail joint rabbet joint 
groove reinforced joint 
half-blind multiple scarf joint 

dovetail spline 
lap joint structural finger joint 
miter joint 


One of the most important elements affecting 
the durability of a product is joinery. This chapter 
covers typical joints for assembling furniture and 
cabinets. Looking at a finished joint reveals little 
about its structure. The components you see are 
combined. See Figure 29-1. It is the internal struc- 
ture of the joint, either simple or complex, that 
affects the strength and stability of the product. 


Joints and Grain Direction 

The direction of grain in a solid wood joint 
affects the joint’s strength. The parts that meet will 
have end grain, radial (edge) grain, or tangential 
(face) grain. The holding power, or strength, of 
radial and tangential grain is equal since the joint 
meets “along the grain.” The abbreviation “AG” is 
used to describe a joint that involves radial or 
tangential grain. A joint where mating components 
meet along the grain (abbreviated as AG/ AG) is the 


Figure 29-1. It is difficult to determine what types of 
joints were used to assemble these products. 
(Thomasville) 


481 


482 Modern Cabinetmaking 


strongest. When end grain (EG) is involved, such as 
an AG/EG or EG/EG joint, the strength is only 10% 
to 25% that of an AG/AG joint. Figure 29-2 clarifies 
AG/AG, AG/EG, and EG/EG joinery. 


Figure 29-2. Grain direction of the joining components 
can affect the joint’s strength. 


Although radial and tangential grain have the 
same holding power. However, they shrink at 
different rates. 

Radial grain bonded to radial grain offers 
maximum strength. Tangential grain surfaces glued 
together are just as strong. This is because they have 
consistent shrinkage rates. However, a joint where 
radial grain meets tangential grain is not quite as 
strong. These joints may crack and separate as each 
component shrinks a different amount. You can 
reduce shrinkage by using wood that has a low 
moisture content. In addition, adhesives that 
remain flexible when cured are recommended. 


Joints in Manufactured Panel 
Products 


A majority of cabinets made today consist of 
particleboard, fiberboard, or other manufactured 
panel products. These materials present an entirely 
new set of considerations. Solid wood joints rely on 
the grain direction and strength of the wood for 
structure. Products made of fiberboard, plywood, 
or particleboard cannot. There are only a few joints 
that are suitable for panel products. These include 
butt, rabbet, dado, and miter joints. Even then, a 
method of reinforcement is added. Plate joinery is a 
popular method of reinforcing a joint. Staples and 
nails driven with a pneumatic gun are often used in 


production. Panels are first glued so the joint does 
not rely entirely on the fastener. Particleboard 
screws, one-piece connectors, and ready-to- 
assemble fasteners are also used. Still, the cabinet- 
maker must be careful. Both threaded and 
nonthreaded fasteners driven into the edge of a 
panel product tend to split the material. 


Joinery Decisions 

While designing a product, the cabinetmaker 
decides which joints will be used to hold a cabinet, 
piece of furniture, or other wood product together. 
It is best to choose the simplest joint that meets the 
strength requirements of the product. In the furni- 
ture industry, two parts in a hidden area typically 
are joined with a butt joint reinforced with dowels, 
glue blocks, or mechanical fasteners. This is nearly 
as strong as a mortise and tenon or other positioned 
joint, but costs much less to produce. 

Joinery begins once material has been surfaced 
and cut to size. Some parts must be cut oversize 
to allow for machined features of the joint. 
Remember, the internal structure of a joint may be 
much different from what you see in the finished 
product. Consult the working drawings before you 
cut material to size. Usually, a cutting list is 
provided. These measurements should allow 
for joinery. 

The machines covered in Chapter 21 through 
Chapter 28 will produce most of the joints discussed 
in this chapter. However, special jigs, machinery, or 
attachments may be more effective for making some 
positioned joints with intricate contours. These are 
discussed in this chapter. 

During layout, make all measurements from 
a common starting point. Use the appropriate 
layout tools. Lay out joints so that the components 
fit together freely. Leave room for the adhesive and 
expansion or contraction due to moisture changes. 

Plan your sequence of operations carefully. 
Decide which processes should be done first, 
second, and so on. For example, when making 
a mortise and tenon joint, cut the mortise (recess) _ 
first. Then cut the tenon to fit. Sometimes the order 
is not important. On a shaper, either the tongue 
or groove of a tongue and groove joint can be 
made first. The accuracy of your machine setup 
ensures a snug fit. 

Regardless of the joint being made, an accurate 
setup is essential. Make practice passes on scrap — 
material to position the blade, bit, or cutting tool. 
Jigs, fixtures, or other setup steps may be helpful or 
even required. 


Joint Types 

When designing a product, choose joints 
according to the estimated stress that the product 
will receive. Although there are hundreds of joints, 
all fall into one of these three categories: 

Æ Nonpositioned. 

æ Positioned. 

% Reinforced. 

A nonpositioned joint is one where two compo- 
nents simply meet without any position or locking 
effect. Only the adhesive or fasteners holds the joint 
permanently. A nonpositioned joint has little 
surface area for the adhesive to contact. Some exam- 
ples are butt and plain miter joints. 

In a positioned joint, one or both components 

have a machined contour that holds the assembly in 
place. Adhesives solidify the joint. The mortise and 
tenon, dovetail, and locked miter joints are exam- 
ples. Although more time consuming to create, 
positioned joints are stronger than nonpositioned 
joints. There is more surface area between the 
mating parts for the adhesive bond. 
- Reinforced joints have some element besides 
adhesive that helps hold the joint. For extra 
support, butt and miter joints are often reinforced 
with dowels, splines, and plates. Glue blocks are 
bonded into hidden corners to help strengthen the 
joint. Mechanical fasteners also reinforce joints. 
Clamp nails, corrugated fasteners, nails, and staples 
may provide permanent or temporary position to 
the joint while the adhesive dries. Fasteners for 
ready-to-assemble furniture, such as the bolt and 
cam connector, do not require adhesive. 


Butt joint 

A butt joint is a nonpositioned joint where the 
square surface of one piece meets the face, edge, or 
end of another. See Figure 29-3. The edge-to-edge 


End-to-End 


Edge-to-Edge 


| End-to-Face 
End-to-Edge 


Figure 29-3. Butt joints. 
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butt joint is used without reinforcement to form 
wider material. (This process is discussed in Chapter 
33.) Butt joints, other than edge-to-edge or edge-to- 
face, are very weak. They must be reinforced with 
glue and mechanical fasteners, such as plates, corru- 
gated fasteners, screws, staples, brads, or insert nuts 
and bolts. See Figure 29-4. Doweled butt joints, 
discussed later in the chapter, are very strong. 

Glue blocks add even more strength to a butt joint. 
Glue and nail them to one piece of material. Then drill 
clearance and pilot holes for screws to attach the block 
to the other piece of material. See Figure 29-5. Clamps 
are not necessary while the glue dries. 
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Figure 29-4. One-piece connectors are used to reinforce 
the butt joints used to assemble this computer desk. 
(O'Sullivan) 
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Figure 29-5. The glue block is bonded and nailed to one 
component. The second part is attached with screws 
through the glue block. 
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Dado and groove joints 


A dado joint is a slot cut across the grain. A groove 
is a slot cut with the grain. Dadoes typically are posi- 
tioned EG/AG assemblies. You often find them used 
to mount shelves for cabinets and bookcases. See 
Figure 29-6. There are several types of dadoes. See 
Figure 29-7. In a through dado, the joint is exposed. If 
you choose not to see the joint, make it blind. This 
dado is cut partway and the joining component is 
notched to fit. A half dado is a combination dado and 
rabbet joint. It is used to eliminate unsightly gaps 
when the material is not equal to the thickness of 
either the dado blade or the router bit. It helps keep 
components square, and is often found as a back 
corner (back-to-side) drawer joint. A dado and rabbet, 
discussed later, are also used in drawer construction. 

Dadoes and grooves are most often cut on the 
table saw or radial arm saw using a dado cutter- 
head. Two types of dado heads are available. See 
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Figure 29-6. Dado joint to support a shelf. (APA-The 
Engineered Wood Association) 
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Figure 29-7. Dado joint variations. 


Figure 29-8. The adjustable dado cutter (sometimes 
called a wobble dado) rotates with a controlled side- 
to-side motion. The dado width is set by rotating 
the blade within its guide according to the scale. 
Another dado head consists of two blades 
and assorted chippers. Each blade makes a 
1/8” (3 mm) kerf. The width of the dadoisset by 
adding chippers between the blades. See 


Figure 29-9. Chippers may add 1/16”, 3/32”, 
1/8”, or 1/4” (2 mm, 2.5 mm, 3 mm, 6 mm) to the 
width of the dado. Shims can be added between the 
chippers and blades for minor adjustment in width. 
Shims are available in several increments from .004” 
to .031” (0.1 mm to 0.8 mm). Stack additional thin 
shims for even greater precision. 


Figure 29-8. Dado cutters. A—Adjustable dado cutter. 
(The Fine Tool Shops) B—Dado blades and chippers. (Delta 
International Machinery Corp.) 
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Figure 29-9. Chippers between the blades make this dado a 
one-pass operation. Guard was removed to allow the mate- 
rial to pass over the dado. (Delta International Machinery Corp.) 


Most dadoes require only one pass of the cutter 
blade. See Figure 29-10. If the joint must be wider 
than the maximum width of the cutter, make more 
passes. Since the cut does not pass through the work- 
piece, you can use a fence and miter gauge together 
for the setup. However, there is always a hazard of 
kickback. Clamp a featherboard to the fence to hold 
the material against the saw table. When within 
4" (102 mm) of the blade, feed stock with pushsticks. 

Dadoes and grooves can also be cut with the 
router and straight bit. Usually, two passes are 
necessary to rout the full width because router bit 
diameters are limited and panel thicknesses vary. To 
rout accurate dadoes, use a fence or guide. Without 
the support provided by large table extensions on 
your saw, it may be more accurate, easier, and safer 
to rout the dado. Because of the smaller base on the 
router, the depth of the dado may be more consis- 
tent if the panel is cupped. See Chapter 26 for further 
discussion of the router. 

Another difference between sawing and routing 
operations can be seen in the blind dado. Plan a 
method to stop the blade or bit. Clamp a stop block to 
the table saw or to the workpiece when routing. After 
the dado is cut on the table saw, use a chisel to square 
the curved inside corner left by the blade. The router 
will square this corner, but leave a radius at the 
corners of the dado. Square those with a chisel. The 
corner of the joining component must be removed to 
fit the blind dado. Use the table saw with the work- 
piece on edge. Leave the blade height unchanged 
from cutting the dado. This assures an exact fit. 
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Figure 29-10. A—Crosscutting a dado. B—Ripping a 
groove. Guard was removed to show operation. (Chuck 
Davis Cabinets) 


Rabbet joint 


Rabbet joints, often used for simple case 
construction, are similar to dadoes, except for the 
joint’s location. Rabbets are cut on the end or edge 
of the workpiece. A typical full rabbet joint has one 
part on edge at a width equal to the thickness of the 
adjoining part. The depth should be one-half to 
two-thirds the thickness. See Figure 29-11. 

The rabbet joint is commonly used to attach 
back panels to cabinets, bookcases, and other case- 
work. The joint conceals end grain of the back panel 
so that it is not visible from the side of the product. 
See Figure 29-12. 
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Figure 29-11. Critical dimensions of a full rabbet joint. 
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Figure 29-12. Rabbet joints are often used to hide the 
back panel edge and end grain. 


There are several variations of the rabbet joint. 
With the half rabbet, both components are cut the 
same way. Sometimes, a rabbet and dado are 
combined, which makes positioning easier. These 
include the dado and rabbet, and dado tongue and 
rabbet. See Figure 29-13. The dado tongue and 
rabbet is often used for drawer fronts. 

Rabbet joints can be made using the dado head 
or a router bit. See Figure 29-14. Place an auxiliary 
fence against the rip fence to allow for adjustment 
of the width of cut. Slowly raise the dado head into 


Dado Tongue 
and Rabbet 


Figure 29-13. Types of rabbet joints other than the 
full rabbet. 
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Figure 29-14. Cutting a rabbet with a dado blade. Clamp 
a temporary piece to the fence, set the fence to 4” (6mm), 
turn on the saw, and raise the dado blade into the piece. 
Turn off the saw, and set the fence and the dado height 
desired. (Chuck Davis Cabinets) 


the auxiliary fence. You may use the router with a 
rabbet bit. Without these tools, take multiple passes 
on the saw to create the full width of the rabbet. 
Two passes with a standard blade on the table saw 
will produce the joint. Make one pass with the 
workpiece surface on the table. Make a second pass 
with the same surface against the fence. 

Rabbet joints can also be made in wood work- 
pieces with two specialized hand planes; the rabbet 
and bull-nose planes. The rabbet plane cuts accu- 
rate, long rabbets. A fence helps guide the tool. See 
Figure 29-15. In a bull-nose plane, the plane iron is 
up front. This allows you to plane into corners. See 
Figure 29-16. The irons in both rabbet and bull-nose 
planes are set like a block plane. Several passes are 
necessary to attain the depth of cut needed. 

Some rabbet planes are fitted with a spur. This is 
an attachment that scores the wood at the edge of 
the cut. This prevents the wood fibers from tearing 


Fence 
adjusting 


Figure 29-15. A—Rabbet plane. (Stanley Tools) B— 
Position of the plane when cutting a rabbet joint. 
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as the plane iron cuts. If your plane has no spur, it is 
a good idea to score the surface of the wood with a 
knife. See Figure 29-17. 


Lap joint 
Lap joints are positioned joints in which one 


component laps over the other. The parts, which can 
meet at any angle, join with rabbets or dadoes cut 


Figure 29-16. A—Bull-nose plane. (Stanley Tools) B—This 
plane rabbets into a corner. 


Figure 29-17. Score the wood along the layout line to 
prevent tearing the grain when cutting the rabbet with 
hand tools. 
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equal to the workpiece width. Lap joints are given 
different names according to where the components 
meet. See Figure 29-18. Lap joints are often called 
half laps because equal parts of each component 
are removed at the lap. Lap joints that meet at an 
angle other than 90° are called the oblique lap and 
three-way lap joints. Oblique laps are often found 
where diagonal stretchers meet, such as in the table 
shown in Figure 29-19. 

Lap joints may be sawn or routed. Sawing is 
done with a dado head or multiple-passes with a 
standard blade. Both the radial arm saw and table 
saw are appropriate. Routing makes use of the 
square end bit and guide. 


Miter joint 

Miter joints are much like butt. joints, but 
conceal all or part of the end grain because they are 
cut at a 45° angle. This makes the joint much more 
attractive. The two most common joints are the flat 
and plain miters. All that is visible is a 45° line. 
See Figure 29-20. The flat miter is also called a 
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Figure 29-18. Lap joints. (Delta International Machinery Corp) 


frame miter since it is widely used for frame and 
panel construction. The plain miter is also called the 
carcase miter because it joins the edges of panels in 
case construction. 

In its simplest form, the miter joint is a weak, 
nonpositioned, end grain-to-end grain assembly. 
However, it can be made stronger when positioned. 


_ Oblique lap 


Figure 29-19. The oblique lap connects stretchers at their 
intersection. (Thomasville) 


Plain Miter 


Figure 29-20. A—Simple miter joints. (Delta International 
Machinery Corp.) B—Flat and plain miters on a square 
cocktail table. (Bassett) : 


Most miters can be reinforced with dowels, splines, 
or plate joinery. Positioned miters include the 
rabbet miter, lock miter, half-lap miter, or lap and 
tenon miter joints. 

Miter joints typically are sawn using a power 
miter box. On a table saw, tilt the blade to bevel a 
plain miter. To cut a flat miter, place the blade at 90° 
and rotate the miter gauge 45°. For some positioned 
miters, such as the rabbeted miter, a sequence of 
cuts is necessary. See Figure 29-21. 

The lock miter is an even more intricate joint. It 
could be described as a rabbeted miter with an extra 
locking tab. See Figure 29-22. There are two 
methods to cut the components. If made by sawing, 
a sequence of six passes is needed. You could also 
make a lock with a shaper and a special cutter. Place 
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Figure 29-21. Making a rabbet miter. (Delta International 
Machinery Corp.) 
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Figure 29-22. A—Lock miter. (Delta International 
Machinery Corp.) B—Series of cuts taken on the table saw 
o create the joint. C—The lock miter can also be cut on 
shaper with a single cutter. 
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the first component flat on the machine table as 
you feed it past the cutter. Stand the second up 
against the fence. 

A half-lap miter combines a miter and lap joint. 
See Figure 29-23. Cut the half lap in the first compo- 
nent; then cut the miter. On the second component, 
cut a miter half the workpiece thickness. 

A lap and tenon miter has different features at 
each one-third of the workpiece thickness. See 
Figure 29-24. First cut an open mortise in the end of 
part one. This can be done with a dado blade and 
tenoning jig, or several rip cuts. Then cut the lap 
one-third the thickness of part two. Finally, make 
the miter cuts. 

Clamp-nails reinforce plain miter joints. Refer 
to Figure 16-20. A thin saw kerf is cut on the mitered 
surface. Drive the clamp-nail to draw the two pieces 
together. No adhesive is required. 


Tongue and groove joint 


The tongue and groove joint is a positioned 
version of the butt joint. The tongue is made on one 
component and the groove on the other, each cut one- 
third the workpiece thickness. See Figure 29-25. As an 
edge-to-edge joint, it can replace the butt joint when 
gluing stock to make a wider workpiece, such as a 
tabletop. With more surface contact than a butt joint, 
the tongue and groove increases the bonding surface. 


Half-Lap Miter 


Figure 29-23. Cuts taken to make a half-lap miter. (Delta 
International Machinery Corp.) 


Face 3 
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Figure 29-24. Cuts taken to make a lap and tenon miter. 
(Delta International Machinery Corp.) 
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A tongue and groove joint can be cut with a 
dado head on the table saw or radial arm saw. See 
Figure 29-26. With a standard blade, make two 
passes on each side to create the tongue. Make 
several passes through the joining component to 
create the groove. 

In a production milling setting, the tongues and 
grooves are shaped by a matched pair of shaper 
cutters. One cutter shapes the tongue while the 
other shapes the grooves. Install the first cutter, set 


EG/EG 


EG/AG 
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Figure 29-25. The tongue and groove position the joint 
and strengthen it by increasing the glue surface. 


Figure 29-26. Cutting the groove with a radial arm saw 
and dado blade. (DeWalt Industrial Tool Co.) 


the height and depth, and machine the first half of 
the joint. Then exchange the cutter and machine the 
other components. Do not alter the spindle height 
or fence setting when installing the matching cutter. 


Mortise and Tenon Joint 


The mortise and tenon joint has long been a sign 
of quality furniture construction. It is typically found 
connecting rails and aprons to table and chair legs. 
The joint consists of a tenon, or projecting tab on one 
member, and a mortise, or cavity, into which the tenon 
fits. In looking at a mortise and tenon joint, the joining 
components appear to butt together. Yet, the fit of the 
tenon and mortise is actually an extremely strong 
AG/AG assembly. See Figure 29-27. 

There are many variations of the mortise and 
tenon. Some shown in Figure 29-28 include: 

æ Through mortise and tenon. End grain is visible. 

æ Blind mortise and tenon. Most common 

mortise and tenon joint. End grain is not visible. 

æ Open mortise and through tenon. Eye appealing 

joint at the expense of reduced strength. 

% Blind mortise and bare-face tenon. Often 
used when the tenoned piece is thinner than 
the one that is mortised. 

Blind mortise and haunched tenon. Used in 

frame construction for added strength. 

* Blind mortise and blind haunched tenon. 
Similar to haunched tenon, except that the 
groove is cut at an angle so it does not appear 
in the final joint. 

x Through mortise and wedged tenon. Useful 
where added strength is required. 

Æ Blind mortise and wedged tenon. Added 
strength where a through tenon cannot be used. 

* Open or blind mortise and mitered tenon. 

* Open or blind mortise and bare-face tenon. 


bg 


Figure 29-27. Components of the most common mortise 
and tenon joint, the blind mortise and tenon. (Unfinishe 
Furniture Store) 
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Figure 29-28. Mortise and tenon variations. (Delta International Machinery Corp., Stanley Tools) 


Mortising and tenoning equipment 


Special equipment is available for making 
mortise and tenon joints. A drill press equipped with 
the mortising attachment makes square holes to 
create the mortise. See Figure 29-29. A mortising 
chisel fits into the attachment. The chisel, which does 
not rotate, lowers into the workpiece to square the 
hole as the drill bit turns inside it. The workpiece is 
held against the fence and table with guides. A drill 
press having foot feed works best for this operation. 
It leaves your hands free to position the workpiece. 

The mortise can be made with a plunge router. 
Insert a square-end bit having a diameter the width 
of the mortise. Set the depth of cut for the mortise. 
Align the bit with one end of the mortise. Turn on 
the router, plunge the bit into the wood, and feed it 
the mortise length. A router guide or fence acces- 
sory helps keep the mortise straight. 

A horizontal boring machine makes an accurate 
mortise quickly. The table is adjusted to the proper 
height, and stops are set for lateral movement and 
depth. Leave the mortise with rounded ends and 
round over the tenon to fit. See Figure 29-30. 

The tenoning jig slides in table slots like a miter 
gauge and supports the component at 90° to the 
table. See Figure 29-31. It usually is manufactured 
for a specific saw model. To protect yourself since 
the tenoner cannot be used with a guard, place the 
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Figure 29-29. Mortising attachment on the drill press. 
(Delta International Machinery Corp.) 
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Figure 29-30. The horizontal boring machine provides a 
movable platform for creating the mortise. (Chuck Davis 
Cabinets) 
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Figure 29-31. Tenoning accessory for cutting tenons on 
the table saw. (Chuck Davis Cabinets) 


jig in the left table slot. Then stand to the left of the 
machine setup. This keeps the accessory between 
you and the blade. 

You can also make tenoning jigs for the table 
saw. See Figure 29-32. They straddle the fence 
instead of sliding in the table slots. A guide or quick 
clamp holds the workpiece vertical. Hold onto the 
jig well above the blade. 

In a mass production setting, there are two 
machines for producing this joint, the mortising 
machine and tenoner. The mortising machine 
appears much like a drill press retrofitted for 
mortising. See Figure 29-33. However, there are 


Workpiece 
= 


Guides 
(2 required) 


Figure 29-32. User-made jigs for cutting tenons on the 
table saw. 
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Figure 29-33. Mortising machine. (Powermatic) 


some additional features that make it more efficient. 
First, an automatic feed moves the table the width 
of the mortising chisel after each plunge. Stops limit 
the table travel for a given mortise length. A cross 
feed handwheel controls table movement to posi- 
tion the workpiece under the chisel. The height 
adjusting handwheel raises or lowers the table. A 
foot pedal feeds the tool into the work. 

There are two types of production tenoners; 
single-end and double-end. The machine shown in 
Figure 29-34 is a single-end tenoner. The workpiece 
is placed on the table that moves it toward two sets 
of cutterheads. One cycle of the machine makes all 
necessary cuts to produce the tenon. A double-end 
tenoner produces tenons on both ends of a work- 
piece with each cycle. 


Making a blind mortise and tenon joint 


The blind mortise and tenon is the most 
common of the mortise and tenon joints. It is found 
connecting rails to legs in chairs and apron to legs in 
tables. See Figure 29-35. Create this joint by cutting 
the mortise first. Then cut the tenon. This sequence 
allows you to trim and fit the tenon to fit the mortise. 

There are several factors to consider before 
making the joint. First, the tenon thickness should be 
about one-half the stock thickness. The tenon width 
should be 3/8” to %” (about 10 mm to 19 mm) 
narrower than the stock width. This allows for a 3/16" 
to 3/8” (5 mm to 10 mm) shoulder. See Figure 29-36. 
The tenon length should be no longer than two-thirds 
the width of the thicker piece. The mortise should be 
1/8” (3 mm) deeper than the tenon. If the mortise is 

- routed, round the tenon corners or chisel square the 
mortise so the mating parts match. 

Follow this procedure to make a 3/8” (10 mm) 
blind mortise using a tenoning jig on the table saw 
and mortising attachment on the drill press. 
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Figure 29-34. Single-end tenoner. (Powermatic) 
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1. Lay out the mortise width one-half the thick- 
ness of the tenon. The mortise length should be 
3/8” (10 mm) less than the tenon width to 
create a 3/16” (5 mm) shoulder on each end. 

2. Secure a 3/8” (10 mm) mortising chisel in the 
mortising adapter of the drill press. Insert and 
tighten the drill in the chuck. Start and stop the 
machine quickly. A high pitch squealing noise 
indicates the bit is touching the inside of the 
chisel. If this occurs, loosen the drill only and 
lower it about 1/32” (1 mm). Sometimes the 
chisel and drill bit are a combined assembly. 
See Figure 29-37. Make sure the chisel is square 
to the fence. See Figure 29-38A. 


Figure 29-35. The apron under the tabletop of this curio 
table is connected to the legs with mortise and tenon 
joints. (Butler Specialty Co.) 


WT (Workpiece Thickness) 
WW (Workpiece Width) 
TW (Tenon Width) = WW (Workpiece Width)-3/8” to 3/4” 

TL (Tenon Length) = < 2/3 D (Depth of Mortised Component) 
TT (Tenon Thickness) = 1/2 WT (Workpiece Thickness) 

MD (Mortise Depth) = TL + 1/8” 

MW (Mortise Width) = TT (Tenon Thickness) 

ML (Mortise Length) = TW (Tenon Width) 


Figure 29-36. Standard dimensions of a blind mortise 
and tenon. 
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3. Clamp the workpiece to the table. It should 7. Lay out and mark the measurements on the tenon. 
already have been cut to size. 8. Set the blade height at 3/16” (5 mm) (one-fourth 
4. Align one end of the laid-out mortise with the workpiece thickness). See Figure 29-40. 
the chisel. 9. Cut shoulders on all four sides of the work- 
5. Adjust the depth stop so that the mortise is piece. Use the miter gauge. 
1/8” (3 mm) deeper than the tenon length. 10. Set the blade height 1/16” (2 mm) less than the 
See Figure 29-38B. tenon length so that you do not cut beyond the 
6. Drill the first square hole. Then move the work- shoulder into the part. See Figure 29-41. 
piece about three-fourths the width of the chisel 11. Make cheek cuts on all four sides with the 
and drill another square hole. See Figure 29-39. workpiece positioned in the tenoning jig. 


Repeat this process until the mortise is complete. 


clamped to 
table 


Figure 29-40. Making shoulder cuts. 


A B 


Figure 29-38. A—Square the chisel to the fence. B—A 
mortise depth mark on the end of the stock helps set the 
chisel height. (Delta International Machinery Corp.) 


Figure 29-39. Successive mortising cuts. A—First cut. B— 
Lap slightly over the previous cut. (Delta International 
Machinery Corp.) tioned vertical by a user-made tenoning jig. 


Mortise and tenon variations 


The layout and procedure for making the blind 
mortise and tenon apply to many other variations of 
the mortise and tenon joint. However, some of the 
methods may differ according to the joint. 

An open mortise and tenon joint can be made on 
the table saw with a tenoner jig. Use several passes 
to cut the open slot mortise. Then make two 
shoulder cuts on the tenon. Finally clamp the tenon 
part in the tenoner for the cheek cuts. Then turn the 
workpiece around to complete the second cheek 
cut. See Figure 29-42. 

The router is also suited for making open or blind 
mortises. First lay out the mortise. Then install a 
square-end bit in the router. Set the depth according 
to the layout. Lower the bit into a blind mortise. (A 
plunge router works best for this operation.) For the 
open slot mortise, simply enter the end of the work- 
piece. Square the corners of the mortise or round the 
corners of the tenon so that the two match. 

Tenons can also be cut in a horizontal position 
with a dado head or several passes on the table saw. 
See Figure 29-43. Raise the blade to the width of the 
shoulder. Position a stop to the length of the tenon. 
Use the miter gauge and make the necessary passes 
to cut on two or four sides, depending on the type 
of mortise and tenon. 

Tenons that enter the same workpiece could hit 
each other in the mortises. To prevent this, miter the 
tenons. See Figure 29-44. 

Wedges can be added for strength in mortise and 
tenon joints. When this is specified, mortise ends are 
drilled at a 5° to 8° angle. The blind wedged tenon 
joint presents special problems. Check the length 
and spreading capacity of the wedges. You might 
not be able to fit the tenon into the mortise. This 
occurs if the wedges are too long or too wide. 


First Cheek Cut 


Figure 29-42. Making cheek cuts with the tenoning jig. 


Chapter 29 Joint Making 495 


Making mortise and tenon joints with 
hand tools 


If you desire a challenge, make the mortise and 
tenon joint with hand tools. See Figure 29-45. Lay 
out the mortise and drill a series of holes to the 
proper depth. Then clean out the mortise with a 
chisel. Cut the shoulders of the tenon with a 


Figure 29-43. Sawing tenons by making a series of 
crosscut passes. Guard was removed to show process 
(Chuck Davis Cabinets) 
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Figure 29-44. Miter tenons if they meet in the compo- 
nent. (Delta International Machinery Corp.) 


Second Cheek Cut 
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Figure 29-45. Hand mortising. A—After drilling several 
holes, chisel out the mortise. B—After making shoulder and 
cheek cuts with a backsaw or dovetail saw, chisel the tenon 
square. C—Assembling the joint. (Chuck Davis Cabinets) 


backsaw. Have a square piece of stock clamped next 
to the layout line to keep the saw square. When 
sawing the cheeks, create a jig or guide to keep the 
saw straight. After making all the cuts, fit and trim 
the tenon with a chisel. Each joint must be individ- 
ually fit, then marked for assembly. 


Decorative mortise and tenon joints 

Several of the standard mortise and tenon joints can 
be modified to be more decorative. See Figure 29-46. An 
example of the tusk tenon on Early American furniture 
is shown in Figure 29-47. 
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Figure 29-46. Decorative mortise and tenon joints. (Delta 
International Machinery Corp.) 


Figure 29-47. Tusk tenon on an Early American coffee 
table. (Craft Products) 


Box Joint 


The box joint, sometimes called a finger-lap 
joint, consists of alternating squares of end and 
surface grain. It is both a strong and decorative joint, 
often used to assemble drawers. Box joints generally 
are made using a dado head on the table saw. You 
must have an adjustable jig attached to the miter 
gauge. The jig’s stop positions each cut for the joint. 

Figure 29-48 and the steps that follow show 
how to process a box joint having 3/8” (10 mm) 
fingers. It is very important that you set up the jig 
and saw accurately. Also, mark the pieces so that 
you process them in the same direction. 

1. Create an adjustable jig for the miter gauge. The 
dimensions for one to make 3/8” (10 mm) box 
joints is shown in Figure 29-48A. 

2. Install a dado cutter adjusted to 3/8” (10 mm) wide. 

3. Adjust the blade height to the thickness of 
the stock. 

4, Attach the box joint jig to the miter gauge and 
adjust it so that the guide stop is 3/8” (10 mm) 
from the blade. 

5. Place board one (side component of box or 
drawer) against the stop. The edge to face up 
should rest against the guide stop. Make the 
first pass. See Figure 29-48B. 

6. Reposition the board with the kerr over the stop 
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and make pass two. See Figure 29-48C. Continue 
to do this until all cuts have been made. 

7. Rip a 3/8” (10 mm) square by 6” (152 mm) long 
guide block. This is needed to offset the fingers 
of the joining component. 

8. Place the guide block against the stop. Place 
board number two (box or drawer front) 
against the guide block. Then make the first 
pass. See Figure 29-48D. 

9. Reposition the board so that the kerf made rests 

against the stop. Make pass two. See Figure 29-48E. 
Continue relocating board two against the stop 
until all the cuts have been made. 

Carefully choose which parts to process with and 

without initially using the guide block. The fingers 

of mating parts must mesh. See Figure 29-48F. 


10. 


Dovetail Joint 


A dovetail joint is much like a box joint, except 
that the fingers are replaced by tails. Each tail and 
socket is cut at an angle to provide a locking effect 
that strengthens the joint. The angle of the indi- 
vidual fingers also makes the joint quite attractive. 
See Figure 29-49. Several different dovetail styles, 
shown in Figure 29-50, include: 

%* Multiple dovetail (through multiple dovetail). 

Æ Half-blind multiple dovetail. 


F 


Figure 29-48. Cutting a box joint. A—Jig. B—First pass of first component. C—Second and successive cuts. P—Biet 
pass on second component. E—Second and successive cuts. F—An assembled product. 
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Figure 29-49. Dovetails are an intricate, but attractive 
joints. Through dovetails are similar to half blind dove- 
tails. The end grain of both the pin and the tail are visible 
and may be decorative. (Chuck Davis Cabinets) 
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Figure 29-50. Dovetail variations. (Stanley Tools) 


Æ Blind multiple dovetail. 

#% Blind miter dovetail. 

Æ Through and blind single dovetail. 

# Lap dovetail. 

% Half-lap dovetail. 

% Half-dovetail and half-lap dovetail. 

* Dovetail dado and half-dovetail dado. 

Dovetail joints have two parts; the tail, which 
fits into the socket. These parts may be produced by 
hand or machine. Through and lap dovetails can be 
cut by hand. Blind dovetails should be done by 
machine. The procedures for cutting popular dove- 
tails are discussed in this section. 


Routing a half-blind dovetail joint 


The half-blind dovetail is the most popular dove- 
tail, widely used in quality drawer construction. This 
joint is cut with a router, template guide, dovetail bit, 
and dovetail jig. Figure 29-51 and the procedure to 
follow, show how to cut the half-blind dovetail. 

1. Clamp the dovetail jig to the woodworking 
bench or place in the vise. 


Half Blind 
Multiple Dovetail 


Through Single Blind Single 
Dovetail Dovetail 
Half-Lap Dado Dovetail/ 
Half Dovetail Half Dovetail 


HE 
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. Attach the template guide to the base of the 


router. Insert the proper guide for the distance 
between template fingers. See Figure 29-51A. 


. Select a dovetail bit for your project. Depth of cut 


is critical. Set this distance. See Figure 29-51B. If 
you measure from the router base, add the thick- 
ness of the finger template. Make a gauge block 
for the bit you use regularly for quicker setup. This 
helps prevent inaccuracies. See Figure 29-51C. 


. You can make the first setup on the right or left 


of the jig. For either a small jewelry chest or 
drawer, this description begins on the left. See 
Figure 29-51D. 


. Make a test joint of scrap wood first. Make it of 


the same species as the production joint. When 
the cut is complete, let the router come to a 
complete stop before removing it from the jig. 


wx Warning —Roaoaim i c— 
Never raise the router out of the workpiece 
or jig while the motor is running. 


Remove the two components and check the fit. 
See Figure 29-51C. If the joint is too loose, the 
bit was too deep. Raise it 1/64” (0.4 mm). If the 
joint is too tight, the bit was not deep enough. 
Lower the bit 1/64” (0.4 mm). In addition, if the 
joint is too shallow or deep, adjust the template 
position in or out accordingly. 


. Place the right side of the drawer or chest verti- 


cally. Its edge must be against a locating pin on 
the left (behind the front clamp bar). The 
surface that will be inside must face out (touch 
the front clamp bar). Clamp it lightly. 


. Position the chest or drawer front in the hori- 


zontal position against the locating pin on top. 
The horizontal piece should be the same height 
and must touch the vertical piece. 


. Tighten both the top and front clamp bars. 
. Attach the template to rest evenly on the material. 
. Hold the router on the template with the bit 


clear of the work. Turn on the motor and feed 
the bit slowly into the wood at the locating pin 
end. Continue to follow the template, cutting 
the socket and tails at the same time. 

Position the left side of the drawer or chest verti- 
cally on the right. See Figure 29-51E. Have the 
inside out as before. Put it against a locating pin 
to the right. Hold it there with the front clamp. 
Position the other end of the chest or drawer 
front against another locating pin on the right. 
Again, the front and side should be the same 
height and must touch. 
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13. Tighten both the top and front clamp bars. 

14. Start on the right and complete the cut as on the 
left. The back and sides can be joined in a 
similar manner. Be sure to mark the matching 
corners. Always keep the bottom or top edges 
against locating pins. 

It is best to make several trial cuts in scrap stock 
first. These test boards should be the same size as 
the stock to be joined. 

To cut the blind dovetail joint in lip front 
drawers, the front or back and sides must be cut 
separately. See Chapter 42 for details. 


Routing a through multiple dovetail 


The procedure for routing a through multiple 
dovetail joint is almost the same as that for a blind 
dovetail. However, the workpiece thickness is limited 
to 3/8" (9.5 mm). You must place a shim under the 
horizontal component. See Figure 29-52. This 
prevents the router bit from hitting the jig. Align 
the components as explained in the previous 
procedure. Set the depth of cut to the thickness of 
the two parts. 


Routing blind and through single dovetails 


Blind and through single dovetails and dado 
dovetails can be cut easily with the router and fence 
accessory. Insert the dovetail bit and set it to the 
proper depth. To cut the socket on an edge, center the 
bit on the edge of the workpiece. See Figure 29-53A. 
Adjust the fence to the workpiece. 

To cut the socket in a face, clamp a straightedge 
to the workpiece for the router to ride against. See 
Figure 29-53B. To cut the tail, keep the depth setting 
the same. Adjust the fence so that one cut is made on 
each side to form the tail. See Figure 29-53C. 


Cutting dovetails by hand 


The through single and lap dovetails can be cut 
by hand. Lay out each matching workpiece with a 
T-bevel and square. Cut them with a backsaw or 
dovetail saw and a chisel. Figure 29-54 and the 
steps to follow show how to produce a dovetail 
joint by hand. 
1. Lay out 80° angles on the socket piece end grain. 
2. Square the depth of the socket (tail piece thickness). 
3. Saw and/or chisel the excess within the sockets. 
4. Lay out the tail piece using the socket for a 
template. 
5. Saw and/or chisel away the excess from the tail. 
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Dowel Joint 

Dowels are wood or plastic pins that position 
and reinforce several other joints. Wood dowels are 
made of hardwood, such as maple or hickory, with 
diameters from 1/8” to 1” (3 mm to 25 mm). Dowel 
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Critical depth 
of cut (3/8” 

for 9/16” bit; 

3/16” for 9/32” bit) 


Point-of-Operation Setup 


Dovetail ——~ 
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Dovetail template ` 


‘9/32|-— 


ae 


rod comes in 3’ (914 mm) standard lengths. Some 
are precut and may have grooves (flutes). Spiral 
cuts in the dowels allow adhesive to spread and air 
to rise from the dowel hole. They also retain 
adhesive, adding to a dowel’s holding ability. 


Top clamp bar 


Inside of 
drawer front 


Inside of 
left drawer 
front 


Figure 29-51. A—Sub-base and proper size template guide must be attached to the router for dovetailing. (Klockit) B— 
Setting the dovetail bit depth. A gauge is helpful. C—Improperly fit half-blind dovetail joint. D—Material positioned 
on the left side of the jig. (Shopsmith) E—Material positioned against locating pins on the right side of the jig. 
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Figure 29-52. Add a shim to protect the jig when making 
through multiple dovetails. 


ail agen: - ial 


Figure 29-54. Test fitting a dovetail joint that was cut 


Fence using hand tools. 


attachment 


Router 


Workpiece 


Dovetail 


Figure 29-53. Making blind and through single dovetails. 
A—Routing the socket in an edge. B—Routing a socket 
in a surface. C—Routing the tail is a two-pass process. 


Plastic right-angle dowels are available for use in 
mitered corners. See Figure 29-55. 

Wood dowels are best kept in a dry environ- 
ment. When later inserted into a joint, they expand 
a little and add strength to the joint. 

Some considerations to make when reinforcing 
a joint with dowels: 

% Choose a dowel diameter not less than one- Figure 29-55. A—Spiral groove dowel. B—Plastic right- 

fourth nor more than one-half the thickness angle dowel for reinforcing miter joints. C—Various uses 
of the wood to be joined. of dowels. 
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Dowel length depends on the two work- 
pieces being joined. A dowel should extend 
into each workpiece to a depth approxi- 
mately 2% times its diameter. For example, a 
3/8” (10 mm) diameter dowel should extend 
into each workpiece about 15/16” (24 mm). 

* Drill holes in each workpiece to a depth 1/8” 

greater than half the dowel length. 

* In any joint, use at least two dowels. 

Dowel holes must be drilled accurately for the 
two parts to align. Therefore, make an accurate 
layout. Multiple parts to be drilled are aligned with 
a fixture or jig. This ensures that matching dowel 
holes are properly aligned. 

When only a few dowel joints are being made, 
the best method to locate and drill dowel holes is 
with a doweling jig. The jig aids in aligning the drill 
to attain accurately centered holes for joining two 
parts end-to-end or edge-to-edge. 

1. Square a line across both workpieces where the 
dowel will be located. See Figure 29-56A. 

2. For each component, place the jig and align the jig’s 
index mark on the layout line. There is a different 
mark for each guide hole. See Figure 29-56B. 

3. Insert an auger bit or twist drill in the drill chuck. 


Figure 29-56. A—When marking locations for dowels in 
edge-to-edge joints, clamp the two parts and mark both 
at the same time. B—Placing the self-centering doweling 
jig over the edge. (Brookstone) 


4. Drill the holes at each line to the proper depth. 
Use a depth stop or other method to control 
hole depth. 

On occasion, paired holes cannot be drilled with 
the jig. For example, suppose you are joining a table 
apron to a leg with dowels. A doweling jig cannot be 
clamped to the thick leg. To accurately match these 
components, use dowel centers. See Figure 29-57. 
Drill the holes in one part. Insert dowel centers in the 
holes. Press the two parts together. Then, drill the 
other set of dowel holes at the indentations made by 
the center points. 


Plate Joinery 


Plate joinery is a strong, fast, and accurate method 
to join practically any woodworking material together. 
The joint is made with joining plates, also called biscuits 
and wafers, inserted into kerfs cut by a plate joining 
machine. See Figure 29-58. The process is used prima- 
rily in low volume custom production settings to 
join panel products, such as plywood or particleboard, 
to assemble frameless cabinets. In addition, plate 
joinery is excellent for connecting plastic-laminated 
materials that will not accept a glue bond. 


Plate joining machines 

Plate joining machines are either stationary or 
portable power tools. The portable plate joiner looks 
much like a miniature power saw. It consists of a base, 
fence, handle, and circular blade or cutter. The base and 
adjustable ferice align the machine. The blade remains 
hidden in the base until you place the machine against 
a workpiece and push the machine forward in the base. 
The cutter then enters the workpiece.. The cut is slightly 
deeper and wider than a plate, leaving room for glue 
and movement of the two components when aligning 
the joint. The stationary plate joiner cuts plate kerfs in 
the edge of the workpiece or on the side near the edge. 
The cutting assembly is adjustable in elevation to 
change the distance of the cutter relative to the table. A 
foot actuator causes the compressed air to first operate 
the pneumatic clamp, then it moves the cutting 
assembly into the material. Adjust the feed rate to 
prevent stalling of the motor in dense woods. When the 
foot is removed from the actuator, the cutting assembly 
extracts itself. 


Plates 


There are a variety of plates for use in different 
applications. See Figure 29-59. For joining wood and 
manufactured wood panels, plates made of 
compressed beech wood come in five sizes. See 
Figure 29-60. Several plates may be used in each joint. 
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Figure 29-57. A—Dowel centers. B—Drilling holes in apron end for dowel joint to leg. C—Place dowel centers in the 
apron to mark hole locations. D—Keep the parts square while pressing the apron to the leg. E—Drill dowel holes in 
the leg at locations marked by the centers. F—Assembling the leg and apron. 


Figure 29-58. Using a portable power plate joiner to prepare 
components of a drawer for assembly. (Black & Decker) 


The center of the first plate will be no more than 
2” (51 mm) from each edge. Other plates will be posi- 
tioned 3” to 6” (76 mm to 155 mm) on centers. Use 
two plates for materials over 1” (25 mm) thick. 

Use prepared adhesives, such as polyvinyl 
acetate (PVA) or aliphatic resin glues, or use ones 
that are thinned or mixed with water, such as hide 


glue. These cause inserted plates to expand in the 
kerf, producing a tight fit. Because plates start to 
expand immediately, have clamps and clamping 
blocks ready. For this same reason, do not apply glue 
to the plate. Glue is to be applied only in the kerfs. 
Apply glue to the sides of the kerf where the plate 
contacts the workpiece. The best way to do this is to 
use an applicator that is designed for the purpose. 

Other plates are made of aluminum or plastic. The 
aluminum plates are detachable. See Figure 29-61. 
There are two types of plastic plates. One has 
barbed cross ribs that are used without glue. The 
other is translucent and may be used in white solid 
surface materials. 


Making a plate joint 
The steps taken to make a plate joint, with a 


portable power plate joiner, are as follows: 
1. Set the depth of cut for the size plate being used. 
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85 x 30x 4mm 
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56 x 23 x 4mm 


56 x 23 x 4 mm 


Figure 29-59. Plate joining elements. (Colonial Saw, Lamello AG) 


= Joining surfaces, 
- corners, frames; butt- 


jointed, offset or 
mitered; for solid wood 
and manufactured wood 
panels. 


Detachable joining 
element for use at 
radiator enciosures, 
ceiling elements, 
screens, shelves, 
double doors. 


This element requires an 
assembly tool for proper 
insertion. 


The plate is made of 
plastic with barbed cross 
ribs that assure setting. 
Used as an assembly aid 
where clamping is 
difficult: screens, large 
workpieces, etc. 


This plate serves for 
stabilizing and is used 
for joining marble-like 
solid surfacing materials. 


Figure 29-60. Beech wood plates. From top to bottom are 
sizes 20, 10, and 0. (Colonial Saw, Lamello AG) 


2. Lay out the positions of the joints. Hold the 


components together and mark the kerf loca- 
tions freehand. The number of plates needed 
depends on the size, strength, and weight of the 
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Aluminum 


, Polyvinyl acetate (PVA) 
or aliphatic resin 


2 component adhesives, 
such as resorcinol and 
acrylic resins 


Normally used without 
an adhesive, but a white 
glue may be used. 


Normally used without an ` 
adhesive, but the bonding 
agent used for the solid 
surfacing material 

may be used. 


Figure 29-61. An aluminum two-part plate allows disas- 
sembly. (Colonial Saw, Lamello AG) 


material being joined. Consider the stress the 
assembly will receive. Always try to use at least 
two plates, even on frame assemblies. 

Set the machine fence depth and angle for the 
joint being cut. Some typical setups are shown 
in Figure 29-62. In a center butt joint (edge-to- 
surface joint), the joining workpiece is used to 
align the kerfs in the surface. To make edge 
kerfs, the fence must be positioned according to 
the joint: 90° for edge-to-edge joints; 45° for 
carcase (plain) miter or frame (flat) miter joints. 
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the machine against the material and 

align the index mark with the layout line. 

Switch on the motor and push the handle to 

feed the cutter fully into the material. 

6. Release the handle and move the machine to 
the next joint location. 

Use the following steps to make a plate joint 
with a stationary plate joiner: 

1. For efficiency, cut kerfs for all parts that will 

receive edge cuts at one time and all that will 

receive side cuts at another. 

. Set the depth of cut for the size plate being used. 

3. Either use index marks as with the portable 
machine or set the stops for the desired spacing 
of the plates. 

4. Place the pneumatic clamp in a vertical position 
for edge cutting (as for cabinet bottoms, tops 
and stretchers, or drawer box front and back) 
See Figure 29-63A. 

Place the pneumatic clamp in a vertical position 
for miter cutting. Attach the miter fixture acces- 
sory. See Figure 29-63B. 

Place the clamp in a horizontal position for side 
cuts (as for cabinet side panels or for drawer 
box sides). See Figure 29-63C. 

5. Make sure the compressed air line is connected 

and pressurized. 

. Switch the motor on. 

7. Hold the material against the machine and 
either align the index mark with the layout line 
or slide the material against the stop. 

8. Press and hold the foot operated switch until 
the cut is complete, then release the switch. 

9. Move the material to the next joint location. 

The stationary plate joining machine cannot cut 
grooves for plates away from the edge. The portable 


N 


ON 
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machine is to be used for that purpose. Cut distance 
blocks to assure like distances on each panel of the 
cabinet to be cut. See Figure 29-64. 


Spline Joint 

A spline can be used to position and reinforce 
most joint assemblies. It is a thin piece of hardboard, 
plywood, or lumber inserted into grooves cut in the 
joining components. The spline functions much like 
a tongue in a tongue and groove joint. The groove 
can be cut through the edge to make the spline 
visible or not to make the spline hidden (blind). 
When using lumber for the spline, the spline grain 
must be perpendicular to the grain of the wood it 
joins. Otherwise the strength of the spline will be 
lost. See Figure 29-65 and Figure 29-66. 


Figure 29-64. Use a portable plate joiner to cut kerfs 
away from the edge of the panel. (Chuck Davis Cabinets) 


C 


Figure 29-63. Stationary plate joiner. A—Cutting kerfs in the edge of a base cabinet bottom panel. B—Using a standard 
accessory to cut kerfs for a miter joint. C—Cutting kerfs in the side of a cabinet side panel. (Chuck Davis Cabinets) l 


Component No. 1 
Component No. 2 
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45° 
Guide 
block 
Spline l Key 
Cutting Cutting 


Figure 29-65. Jig for making splined flat miters and 
keyed splines. 


A keyed spline is a short triangular spline. It fits 
into a kerf cut in the corner of a flat miter joint. The 
table saw cuts grooves into which the spline fits. 
Install a standard blade to cut 1/8” kerfs. Install a 
dado head to make cuts for thicker splines. 

Set the blade height at half the width of spline. 

To cut grooves for an edge-to-edge joint, use the rip 
fence. For a splined flat miter or keyed spline, use 
the jig shown in Figure 29-66. For splined plain 
miters, use the jig shown in Figure 29-67. Always 
have matching surfaces of the two workpieces 
against the fence or jig. 
__ Splines are not necessarily attractive. You may 
want them blind. Place stop blocks in front of work- 
piece or jig. Then make the necessary pass until you 
reach the stop block. 


Butterfly Joint 


The butterfly joint is a combination of the dovetail 
and spline joints. In addition to reinforcement, it gives 
a decorative effect to the surface. See Figure 29-68. The 
butterfly’s grain lies across the assembly it rein- 
forces. The butterfly itself may be a decorative inlay 
or solid wood extending totally through the work- 
piece. See Figure 29-69. 

Produce this joint by making the butterfly first. Then 
prepare the socket. For sawing the butterfly, set the table 
saw blade at 10° at a height half the stock thickness. 
Bevel the stock four times as shown in Figure 29-70. 
Then cut the stock into individual butterflies. 
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Figure 29-66. Use of splines in various joints. (Delta 
International Machinery Corp.) 


Workpiece 


Figure 29-67. Jig for making splined plain miters. 
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Figure 29-68. Butterfly joints in a sofa table. (Mersman 
Tables) 


Figure 29-69. Various uses of butterfly joints. (Shopsmith) 
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Table 


Figure 29-70. Cutting butterfly stock. 


To make the socket, prepare a template of the 
butterfly. Use the template and knife edge to score 
the shape. Cut the recess with square-end bit and 
router, then chisel out the corners. You can also 
chisel out the entire recess by hand. 

For a butterfly passing through the components, 
saw inside the template shape with a band saw or 
scroll saw. Finally, fit the butterflies in place. Use a 
knife or file to make minor adjustments to the shape 
of the butterfly and socket. 


Pocket Joint 


The pocket joint allows the cabinetmaker to use 
screws to connect components end-to-edge or edge- 
to-edge. A stationary pocket cutting machine first 
routs a pocket and then drills a pilot hole from the 
edge to the pocket at 6°. See Figure 29-71B. The 
pocket and pilot are completed in 2 seconds. This 
low screw angle produces little lifting force, elimi- 
nating expensive clamping systems. 

To make a pocket joint using the stationary 
pocket machine, make sure the air supply line is 
attached, and the power cord is plugged into the 
wall outlet. Then place the workpiece against the 
back plate depressing the safety switches. Depress 
the foot actuator. The machine will cycle in less than 
two seconds. The cycle consists of clamping, then 
the 3/8” router bit emerges from beneath the table 
and cuts the pocket. The 3/8” bit retracts and the 
9/64" stub flute cobalt drill bit emerges from behind 
the back panel and drills the pilot hole. The carriage 
returns to the original position and the clamp 
releases. Move the workpiece to the next location 
and repeat. Adjust the feed rate to prevent stalling 
of the motor in dense woods. 

A pocket cutting drill press accessory and bit 
creates clearance and pilot holes at an angle. See 
Figure 29-72. Screws are driven through the pocket 
into the joining component. 

Place some glue on the joint and use #6 x 114” 
(32 mm) pan head, self-tapping screws in hardwood 
and #6 x 1%” (38 mm) in softwood and manufac- 
tured wood panels. The #2 square recess drive does ` 
not slip out as easily as the Phillips recess. The 
pocket is cut into the component that joins at end 
grain. In this manner, the screw is driven into the 
part having edge grain. Since pockets are unsightly, 
they are usually hidden. Suppose you are joining 
parts that make up the face frame for a cabinet. Cut 
the holes in the back side of the frame. Once assem- 
bled, turn the frame around and attach it to the case. 
See Figure 29-73. If the end panels of the cabinet are 
to be hidden, cut pockets in the end panels, botton 
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Figure 29-71. A—The pocket is routed and the pilot hole is then drilled. B—Stationary pocket machine. (Castle, Inc.) 


panel, and top stringer, and then attach the face 
frame. There are no nail holes to fill, resulting in a 
superior face. 


Scarf Joint | 
_. A scarf joint connects components end-to-end. 
see Figure 29-74. It can be a decorative joint or 


simply used to join boards to increase the length of 
stock. Long lengths of molding consist of several 
pieces scarf jointed together. Decreasing the scarf 
angle increases the surface contact between joining 
parts. This, in turn, increases the strength of the 
joint. Saw the scarf at about a 5° to 10° angle on the 
table saw or radial arm saw in a miter position. By 
aligning grain patterns, the joint is almost invisible. 
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Structural Finger Joints 


Structural finger joints look like multiple scarf 
joints. See Figure 29-75. They position and add 
strength to the material being jointed. Some dimen- 
sion lumber you buy may include finger joints. 
Short pieces of lumber are joined together rather 
than wasted. A production shaper cutter is used to 
make the joint. 


Threads 


Like metal, wood can also be threaded. Notice 
that broom handles often thread into the bristle 
holder. You might also thread chair and table rails 
into the legs. To make a threaded joint, you need a 
wood tap and die. See Figure 29-76. The standard 
size thread is 34” (19 mm). Drill a hole 5/8” (16 mm) 
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Figure 29-72. Jig for making pocket joints. 
(Portalign Tool Corp.) 
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Figure 29-74. Scarf joint. 


Figure 29-75. Structural finger joint. (Forest Products 
Laboratory) 


Figure 29-73. A—Pocket joint placement for assembling Figure 29-76. Making threaded joints. The die produces 
a face frame. B—When the frame is turned around and external threads and the tap produces internal threads. 
attached, the pockets are not visible. (American Machine & Tool Co.) 


in diameter. Then insert and turn the tap to create 
the internal threads. Select a 34” (19 mm) hardwood 
dowel for the joining component. Place the die over 
the dowel and rotate it one-half turn clockwise, then 
one-quarter turn counterclockwise. Continue this 
routine for the length of the thread. 


Think Safety—Act Safely 


In making joints, various woodworking 
machines are used. You should review safety proce- 
dures for these machines. In addition, always 
observe these general rules: 

e Never operate a machine when tired or ill. 

e Think through the operation before starting. 

Be certain of what to do and what the 
machine can do. 

e Make all the needed adjustments to the 

machine before turning it on. 

e Feed the work carefully and not too fast for 

the machine. 


Summary 


Joint making is a critical step of the furniture 
and cabinetmaking process. The type and quality of 
joint you choose greatly affects the stability and 
durability of a product. You have a choice of nonpo- 
sitioned, positioned, and reinforced joints. Also 
important is the material. The grain direction of 
solid wood affects the strength of some joint types. 

Throughout the design stages, there are many 
joinery decisions. It is best to choose the simplest 
joint that meets the strength requirements of the 
product. Equally important is the appearance of the 
joint. In some assemblies, the joint is visible. In 
others, it is hidden. Visible joints add a decorative 
effect to the product. 

Butt joints are the simplest of all joints. The 
squared surface of one piece meets the face, edge, or 
end of another. In a dado joint, one component fits 
into a slot. The slot, or dado, provides a supporting 
ledge. The rabbet joint is much like the dado, except 
it is cut along the edge or end of the workpiece. 
With the lap joint, components fit into dadoes or 
rabbets cut in each. This forms a flush fit. To form a 
miter joint, the edges or ends of both components 
are cut at an angle. There are many variations of the 
miter joint to make it more secure. The mortise and 
tenon joint is a popular furniture construction tech- 
nique. A tenon, or tab, fits into a mortise that 
provides a strong assembly. The box joint consists of 
interlocking fingers. The dovetail is like a box joint, 
except that the fingers are cut at an angle, forming 

fails and sockets. This gives a strong locking effect. 
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A number of joints consist of some standard joint 
with additional reinforcement. In a dowel joint, a 
wood or plastic dowel is used to provide a strong 
connection. Plate joinery connects parts with plates 
inserted into kerfs cut by a plate joining machine. 
This is a strong, fast, safe, and accurate method to 
join almost any material. The spline joint involves 
reinforcement by adding a spline into grooves cut in 
both components. A butterfly joint is a combination 
dovetail and spline that provides both reinforcement 
and decoration. A pocket joint consists of a butt joint 
reinforced with screws driven at an angle. 

The primary purpose for the scarf and structural 
finger joints is to create usable stock from shorter 
material. A scarf joins several pieces of stock end-to- 
end to make longer material. Long lengths of 
molding usually consist of shorter lengths scarf 
jointed together. A structural finger joint is a multiple 
scarf joint, often found in dimensioned lumber. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List three factors affecting joint strength. 
2. Explain why there is a limited number of joints 
you can choose for joining panel products. 
3. The three general categories of joints are ; 
, and 
4. During layout, make all joint measurements 
from 
a. one face of the material. 
b. a common starting point. 
c. the edge of the material. 
d. the end of the material. 
5. When might you choose to use a blind dado to 
mount a shelf rather than a through dado? 
6. List three ways to cut a dado. 
7. Describe how a rabbet joint is similar to, and 
different from, a dado joint. 
8. A lap joint where the two components meet at 
an angle other than 90° is called a(n) 
9. List alternate names for, and give one applica- 
tion of, the flat miter and plain miter joints. 
10. Identify two uses of the tongue and groove 
joint. 
11. List three ways to create the mortise of a 
mortise and tenon joint. 
12. List two methods to create the tenon of a 
mortise and tenon joint. 
13. A drill press can be converted to a mortiser by 
adding a(n) and inserting a(n) 
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14. 


15: 


16. 


I 


18. 


19. 


20. 
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The most popular of the mortise and tenon joint 
variations is the 

a. blind mortise and haunched tenon 

b. open-slot mortise and tenon 

c. blind mortise and tenon 

d. through mortise and tenon 

What must you do to a routed mortise to insert 
a sawn tenon? 

To accurately cut a box joint on the table saw, 
you must obtain or make a(n) 

Why do you place a guide block between thej jig 
stop and workpiece when cutting one compo- 
nent of a box joint? 

The tail and socket of a dovetail joint are cut at 
an angle to provide a(n) 

The most popular dovetail is the 


The two basic sizes of dovetail bits are 

and . Depth of cut with the smaller bit is 
. With the larger bit, it is deep. 

To rout a through multiple dovetail, a(n) 

is placed under the component clamped hori- 

zontally in the dovetail jig. 
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24. 


25 


26. 
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28. 


Explain how you would calculate the diameter 
and length of dowel to use based on the thick- 
ness of the joining parts. 

Dowel holes can be accurately drilled in edge 
and end grain using a(n) ; 
Identify how you would accurately locate 
dowel holes in material too thick for the 
doweling jig. 

Joining plates come in what three sizes? How 
are these sizes labeled? 

Explain why you are able to lay out location 
marks for joining plates freehand, rather than 
using layout tools. 

A pocket joint consists of a butt joint reinforced 
with 

The primary purpose of a scarf joint is to 
a. join stock to make wider workpieces 
b. join stock to make longer workpieces 
c. join stock to make thicker workpieces 
d. reinforce butt joints 


Abrasives 


Objectives 


After studying this chapter, you will be able to: 

% Select abrasive materials for smoothing surfaces. 

% Identify the major natural and synthetic abrasive 

materials. 

Choose abrasive grain type and grit size. 

Recognize the adhesives and backings for 

various coated abrasives. 

% Describe the use of abrasives in solid and 
loose form. 


* 
H 


Important Terms 

abrasive grains industrial diamond 
abrasives loose abrasives 
aluminum oxide pumice 

backing rottenstone 

coated abrasives silicon carbide 
emery solid abrasives 
flexed stone 

garnet synthetic abrasives 
grain sizes tripoli 

grinding wheel 


Abrasives are used by cabinetmakers to 
smooth surfaces in preparation for assembly or 
finishing. See Figure 30-1. Various types and forms 
of abrasives are available. 

Coated abrasives are grains of a natural mineral 
or synthetic substance bonded to a cloth or paper 
backing. They are manufactured into sheets, disks, 
and many other forms. When the abrasive is rubbed 
against a surface, each grain acts as a miniature 
cutting tool. Coated abrasives are commonly called 
sandpaper, however, the grains are not sand. 

Solid abrasives are grains bonded into stones 
and grinding wheels. These are used to sharpen 
planer knives, chisels, and other cutters. 

Loose abrasives, such as pumice and rotten- 
stone, are finely crushed abrasives. These are mixed 
in water or oil solvent and applied when rubbing a 
built-up finish. 


ESS 


Figure 30-1. Abrasives are used to smooth workpieces 
before finishing. (Montachusett Regional Vo-Tech School, 
Fitchburg, MA) 


Besides grains, there are abrasive tools such as 
files, rasps, Surforms?, textured metal sheet abra- 
sive, and metal screens. In some instances, a file 
may be more appropriate than a coated abrasive. 

Steel wool, a fiber steel mesh, is another abra- 
sive material. It is rubbed over a dried built-up 
finish to remove brush marks and dust particles. 
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Abrasive Grains 


Abrasive grains may be natural or synthetic. See 
Figure 30-2. Natural abrasives are crushed minerals. 
Synthetic abrasives are manufactured and are gener- 
ally harder and more durable than natural. minerals. 
However, they often are more expensive. 


Figure 30-2. Abrasive grains are the essential ingredient 
for making solid and coated abrasives. (Norton) 


Natural abrasives 


Cabinetmakers use several natural mineral 
abrasives. These are garnet, emery, pumice, rotten- 
stone, and tripoli. 

Garnet is a hard glasslike material. It is made by 
crushing semiprecious garnet jewel stone. The 
grains produced are narrow, wedge shapes. Garnet 
is found mostly as a coated abrasive for hand and 
light machine operations, usually to prepare a 
surface for finish. It has a distinct red color. 

Emery is a black mineral that is very effective on 
metals. It is limited mostly to tool sharpening and 
cleaning rust-coated machine surfaces. Do not use it 
on wood because it clogs easily. 

Pumice is a white, porous, volcanic rock. It is 
ground into flour and mixed with water or oil. 
Rubbing the mixture on built-up finishes produces 
a high luster. 

Rottenstone is a flour form of limestone. It is 
brown or tan and is finer than pumice. Mix it with 
rubbing oil for the same use as pumice. 

Tripoli is finely ground limestone. It typically 
contains some impurities that give it a white, gray, 
pink, or yellow color. It is formed into solid cakes 
and used for polishing plastics. 


Synthetic abrasives 


Synthetic abrasives are manufactured from 
natural materials. They undergo a process that melts 
the minerals in an electric furnace. After the minerals 


cool, they are crushed. The result is a more effective 
and durable abrasive. Synthetic abrasives used by 
cabinetmakers include aluminum oxide, silicon 
carbide, aluminum zirconia, and industrial diamond. 

Aluminum oxide is a very efficient abrasive for 
sanding woods. It is brown or gray in color and 
crushed into wide wedge grains. Aluminum oxide 
lasts several times longer than garnet. It is used as a 
coated abrasive and as a bonded solid for grinding 
wheels, stones, and hones. 

Silicon carbide is one of the harder synthetic 
abrasives in common use. It is black, shiny in color, 
and may be ground finer than other abrasives. 
Open coat material can be used whenever filling or 
loading is a problem. It gives excellent performance 
on cedar, pine, and mahogany. You use wet-or-dry 
sheets for smoothing wood sealer coats, finish coats, 
or plastics. Silicon carbide is also made into honing 
stones for sharpening tools. 

Aluminum zirconia, sometimes referred to as 
alumina zirconia, is second only to diamonds in hard- 
ness. Aluminum zirconia is an alloyed abrasive 
formed by zirconia deposited in an alumina matrix. 
An alumina matrix is an alloy of aluminum oxide and 
zirconium oxide. The abrasive is used for heavy stock 
removal of either metal or wood and high pressure 
grinding. It exhibits self-sharpening characteristics. 

Industrial diamond abrasive materials are 
manufactured to grind and sharpen carbide cutters. 
They are bonded onto grinding wheels made of 
metal or another stable core. Synthetic diamond 
chips are pressed into the cutting surface. While 
grinding, coolant flows over the point of operation 
to prevent overheating. Another use for industrial 
diamond wheels is cutting ceramic materials. Chips 
are pressed into the edge of a metal disk, much like 
teeth on a circular saw blade. Again using coolant, 
you can cut ceramic tile and glass. 


Abrasive Grain Sizes 


Abrasives are crushed into grit, powder, and 
flour sizes. A series of procedures are used to reduce 
minerals into small grains. Raw material is broken - 
into 6” (152 mm) or smaller chunks by jaw crushers. 
Chunks are then grated to about 2” (51 mm) in 
diameter or smaller. Next they are crushed by 
rollers or presses to usable grain sizes. 

The grains are sifted through a set of shaking 
screens to separate grain sizes. Screens are made of 
woven wire or silk. Grit size refers to the screen 
holes per linear inch. (Window screen has about 16 
openings per inch, or 256 holes per square inch.) 
Grains stop falling when they can no longer g 


through the screen’s openings. The range of abra- 
sive sizes is created using a series of screens, each 
with a different opening size. This method is used 
for sizes from 16 to 220 grit. 

Smaller grit sizes are called powder or flour 
grades. These are separated by floating. The tiniest 
particles float higher in water or air than heavier 
particles. Powdered grades are 240 to 600 grit sizes. 
Silicon carbide is powdered into these sizes. Flour 
grades are F, FF, FFF, and FFFF, with FFFF being the 
smallest. Pumice is graded by this system. 

Two systems for grading coated abrasives are 
found in products available to the cabinetmaker. The 
two systems were developed by the Coated Abrasive 
Manufacturers Institute (CAMI) and the Federation 
of European Producers of Abrasives (FEPA). The 
CAMI grit number and FEPA “P”’-number scales, 
along with the relative size in inches and microns, are 
shown in Figure 30-3. To eliminate the need for a 
grading system, abrasives are available with the 
actual size of the grains stated in microns. A micron is 
a unit of length equal to 1/1000 millimeter. 


Coated Abrasives 


Coated abrasives are the most widely used for 
hand and machine sanding. Grains are bonded with 
adhesive to a backing material. The coated material is 
then cut as a sheet, or formed into belts, disks, sleeves, 
and other shapes. The sheets are shown in Figure 30-4. 


Backing 


Backing materials include paper, cloth, and 
fiber. See Figure 30-5. They have weight and 
strength differences. 

Paper backing is identified by letters A through E, 
with E being the heaviest. The weights for paper 
backing shown in Figure 30-6 refer to 480 sheets 
measuring 26” by 48” (660 mm by 1219 mm). Lighter 
backings are coated with finer abrasives. Heavy back- 
ings are coated with coarse or fine abrasives for 
machine sanding. 

Cloth backings include J, or jeans cloth, and X, 
or drill cloth. J grade cloth backings are light and 
flexible. They are for belt and hand sanding 
machines. The X grade is heavier, stronger, and 
treated for durability. It is used for flat sanding belts 
on large production machinery. 

Fiber backings are made of a chemically treated, 
laminated paper and cotton rag base. They are able 
to withstand the heat from prolonged sanding. 
Heavy-duty disk and drum abrasives are made 
with fiber backing. 
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Combination backings are two layers, paper 
and cloth. See Figure 30-7. Abrasives are bonded to 
the cloth side. These are used for extra heavy duty 
disk sanding. 


Average Average 
Particle Particle 


CAMI FEPA Sizein Sizein Common 


Grit No. Grit No. Inches Microns Name Application 


Smoothing 
before 
applying 
finish 


Removing 
small 
marks and 
scratches 


Medium 


Removing 
saw and 
planer 
marks 


Coarse 


For very 
rough 
surfaces 
Very and fast 
Coarse | removal of 
stock with 
power 
sanders 


Figure 30-3. Abrasive grains are sized by two systems, 
both are based on the grit size. FEPA or P-graded prod- 
ucts are easily identified by a “P” preceding the grit 
number. CAMI grade numbers do not have any letter 
preceding the grit number. (Klingspor Abrasives, Inc.) One 
micron equals 1/1000 of a millimeter. 
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Silicon carbide (blue black), aluminum oxide (tan), flint 
paper (light tan), and garnet paper (reddish brown). 


Snes a aati ease 


Figure 30-5. Backing materials. Top-left—Paper. 


Top-right—Cloth. Bottom—Fiber composition. (Norton) 


Light to 
medium 


Hand and light, 
portable electric 
pad sanders 


Portable and 
stationary belt and 
disk sanders 


E 130 Heavy Drum, stroke and 
wide belt machines 


Figure 30-6. Letters specify paper product backing weight. 


90 to 100 


Adhesive 


Abrasive grains are attached to the backing by a 
two-step process. The first layer of adhesive, 
referred to as make coat, is coated to the backing. 
The abrasive grains are bonded to this coat. A 
second coat of adhesive, referred to as size coat, 
anchors the abrasive firmly. See Figure 30-8. There 
are five basic adhesive combinations for the make 
and size coats. 

* Glue over glue. Traditionally, hide glue has 
been used for both the make and size coats 
with paper-backed coated abrasives. Glue- 
bonded products have low resistance to 
sanding heat and moisture. Prolonged 
storage of this type permits moisture to sepa- 
rate the grit and backing. 

Glue and filler. Filler material is added to the 
glue in both layers. It produces a more 
durable bond. 

æ Resin over glue. The hide glue make coat and 
adhered grains are covered with a synthetic 
resin. This combination has greater resist- 
ance to heat than glue over glue. 

x Resin over resin. Both make and size coats 
are synthetic resins. This is the toughest, 
most durable, heat resistant bond. 

% Waterproof. This is a special make and size 
coating of synthetic resins. It is used on 
waterproof paper backing. The coated abra- 
sive can then be used with water or oil. 


Figure 30-7. Combination backings consist of paper and 
cloth layers. (Norton) 
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Figure 30-8. Abrasive grains are attached to the backing 
between two separate coatings of adhesive. (Norton) 


Coating practices 


Coated abrasives are made with one of two 
types of abrasive coatings. These are open coat and 
close coat. 

An open coat refers to space between the mineral 
grains. Only 40% to 70% of the backing is covered 
with abrasive grains. Although it leaves a somewhat 
rough surface, this type cuts faster and clogs less. A 
special coating of zinc stearate may be sprayed on to 
open coat abrasives to further resist clogging. 

A close coat means that grains cover the entire 
surface. This type can be found for the full range of 
abrasive grades. Use finer grit, close coat abrasives 
where loading (wood chips becoming stuck between 
abrasive grains) is not a problem and where a 
smoother finish is desired. 


Manufacturing Coated Abrasives 


Abrasive products are manufactured in a 
continuous process. Backing material is fed from 
large rolls through coating, bonding, drying, 
flexing, cutting, and forming processes. 


Bonding grains 


Grains are deposited in one of two ways 
depending on grain size. See Figure 30-9. They are 
either deposited by gravity or electrostatically and 
are described as follows: 

Æ By gravity. Grains of 150 grit or coarser are 

dropped directly on the wet make coating. 


Gravity 
bonding 
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Figure 30-9. Manufacturing process for coated abrasives. 
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# Electrostatically. Finer grits are dropped onto 
a conveyor belt. They then move through an 
electromagnetic field and are magnetically 
attracted upward to the make coat. The elec- 
trostatic process actually aligns grains better 
for more efficient cutting. Once the grains are 
bonded, the size coat is applied. 


Flexing — 

Once the grains, backing, and adhesive cure, the 
coated abrasive is flexed. The adhesives are not espe- 
cially flexible. Thus, the coated paper or cloth is bent 
at 90° and/or 45° angles. The direction and spacing of 
the breaks are important for abrasive contouring. 
Figure 30-10 shows the four different flexing practices. 


Cutting and forming 


After flexing, the abrasive coated backing is cut 
into sheets or formed. 

Sheets are commonly cut into 9” by 11” (229 mm 
by 279 mm) sheet sizes. When torn into halves, thirds, 
or quarters, these pieces fit popular makes of portable 
power sanders. See Figure 30-11. Some manufac- 
turers produce 4%” by 54” (114 mm by 140 mm) sheet 
sizes for small 1⁄4 sheet portable power sanders. 

Forms include belts, disks, blocks, sleeves, flap- 
Wheels, rolls, spirals, and pencils. These fit a 
number of sanding machines. 

Belts range from less than 1” (25 mm) to 
52" (1.32 m) wide, with lengths of 12” (305 mm) and 
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SINGLEFLEX. The bond is broken at a 90° angle 
to the width. The abrasive product is stiff in one 
direction, flexible in the other. This prevents ruptures 
from occurring when the abrasive is in use over a 
drum, pulley, or curved surface. Singleflex is 
sj standard for most cloth sheets. 


{ DOUBLEFLEX has the bond broken at two 45° 
X| angles to the width. This flex is desirable for sanding 
contours such as moldings. 


= TRIPLEFLEX is a combination of single and double 
4 flexing. It is specified for sanding sharp or irregular 
= contours. 


=. 
. 


Ly 
See? Q-FLEX provides a uniform flex over the entire 
ae fy surface in all directions. Its excellent self-cleaning 


YOR: property makes it ideal for edge-sanding applications. 


Figure 30-10. Coated abrasives are flexed in one or more 
directions to give flexibility. (Norton) 


Figure 30-11. Sheet abrasive is commonly used with 
portable orbital sanders. Tear full sheets in half for this 
sander. Other sanders use % sheets. (Chuck Davis Cabinets) 


longer. The smaller belts are used on portable equip- 
ment such as the belt sander. See Figure 30-12. Larger 
belts are used on stationary machines such as stroke 
sanders, wide belt sanders, and abrasive planers. 

Disks are found in diameters of 44%" through 12” 
(114 mm through 305 mm). Smaller diameters are 
used for portable random orbit disk sanders. See 
Figure 30-13. There is a variety of attachment 
methods. Some have a hole punched in the center to 
attach the disk to the sander, some use hook and 
loop, while others use a pressure sensitive adhesive 
(PSA) to bond the disk. 

Sanding blocks are coated abrasives bonded to a 
flexible sponge. See Figure 30-14. They can be used 
on flat or contoured surfaces. The adhesive used is 
waterproof so the block can be used for wet or dry 


sanding. 


Figure 30-12. Abrasive belts are used on portable belt 
sanders. (Chuck Davis Cabinets) 


Figure 30-13. Disks for portable power random orbital 
sanders are punched with several holes to facilitate dust 
removal. (Chuck Davis Cabinets) i 
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Figure 30-14. A—One relatively new form of coated 
abrasive is the sanding block. B—The block is flexible to 
fit contours. (Red Devil) 


Sleeves are made for arbor mounted drum and 
spindle sanders. See Figure 30-15. Various diame- 
ters and lengths are available. You slide the abrasive 
sleeve over a drum or spindle which is then 
expanded to secure it. 

Flap wheels are scored sheets of abrasive bound 
to a center core with a shaft. The flap wheel is 
mounted to the shaft of a stationary electric motor, or 
inserted into a portable drill chuck. See Figure 30-16. 
The many narrow pieces of abrasive smooth 
contoured surfaces. 

Abrasive rolls come in several forms. Cloth and 
backed rolls are from 1" to 6" (25 mm to 152 mm) 


Figure 30-15. Coated abrasives in sleeve form are ready 
for use on this spindle sander. (Ryobi America Corp.) 


Figure 30-16. Flap wheels mounted on a drill will 
smooth in tight corners and around contours. 
(Chuck Davis Cabinets) 
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wide and up to 75’ (22.9 m) long. They are used for 
hand sanding in close quarters where folding and 
repetitive flexing would render paper-backed paper 
useless. Paper rolls that are 442” wide by 75’ in 
length (114 mm by 23 m) are to be cut to size and are 
for use in portable oscillating sheet sanders. 
Pressure-sensitive, adhesive paper-backed rolls that 
are 414" wide by 75’ in length (114 mm by 22.9 m) 
can be cut to size and stuck to your hand sanding 
block or power sheet sander. Heavy paper-backed, 
hook and loop attachable rolls that are 442"wide by 
75' in length (114 mm by 22.9 m) can be cut to size 
and attached to power sanders equipped for hook 
and loop material. Other rolls are 34%” (88.9 mm) 
wide, up to 164’ in length (50 m) and are rolled in a 
spiral fashion on wide drum sanders. 

Other forms include strips, cords, and spirals. See 
Figure 30-17. Strips with tapered ends are made for 
wide drum sanders. The length varies with the size 
of the drum. Rolls narrower than 1/16" (1.5 mm) are 
called cords. These can be threaded through hard-to- 
reach areas. Spirals are used for sanding fillets, 
recesses, and small contours. They are used with 
metal mandrels. Pencils are used for sanding chan- 
nels, recesses, and bottoms of blind holes. They are 
attached to a metal mandrel. 


Solid Abrasives 


Solid abrasives are a combination of abrasives 
and bonding agent. This mix is formed into stones and 
grinding wheels to sharpen tools. See Figure 30-18. 

The process for manufacturing solid abrasives is 
complex. The abrasive grains and bonding agent 
are first mixed. The mixture is then pressed into 
molds. Next, they are heated slowly in an oven. 
Here the product is fused. After heating, the solid 
abrasive is left to cool slowly. 

The most common bonding process is called 
vitrified bond. A silica agent, when heated, liquefies 
into glass. This permanently bonds the material in 
the shape of the mold. 


Grinding wheels 


Grinding wheels are most commonly a vitrified 
bond of aluminum oxide grains. There is a broad 
range of grits and sizes. For most purposes, 46 grit 
and 60 grit are suitable for grinding tools and 
blades. As the chart for Figure 30-19 shows, 
grinding wheels are labeled to reflect the qualities 
in six specifications. These specifications are: 

æ Abrasive type. It may be aluminum oxide or 

silicon carbide. 
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Figure 30-17. Other abrasive forms. A—Strips mounted on 
wide drum sander. (Performax Products, Inc.) B—Spirals. 
(Norton) C—Detail sander. (Ryobi America, Inc.) 


* Grain size. This will usually be 46 to 60, but 
grain sizes from 10 to 600 are available. 

# Grade. Grade refers to the hardness of the 
wheel. Grades A through H are soft. Grades I 
through P are medium-hard. Grades Q 
through Z are hard. Tool sharpening is done 
with medium-hard wheels. 


Figure 30-18. Grinding wheels are solid bonded abrasive 
wheels. (American Machine and Tool Co.) 


¥ Structure. Structure is the spacing between 
abrasive grains. Grains that are more dense 
are called close. A less dense structure is 
called open. Structure is rated from 1 (dense) 
to 15 (open). A smoother finish is achieved 
with a dense structure. 

X Bond. Usually vitrified bond is preferred 
over other agents, such as silicate, rubber, 
shellac, and resinoid. 

¥ Dimensions. This is the outside diameter and 
width. Wheels generally come with sleeves 
to adapt to fit machine shafts. 


Stones 


Sharpening and honing tools often are done with 
natural and synthetic abrasive stones. Natural stones 
are called Arkansas stones. These are rated by either 
a hard or soft bond. A natural stone with coarse 
grains is named a Washita (wash’-ih-tah) stone. 

Synthetic stones are silicon carbide (black) or 
aluminum oxide (gray or brown). Grit sizes are 
coarse or fine. Coarse stones cut faster and wear 
quicker. Fine stones (both hard and soft grades) cut 
slower and wear longer. 

Stones come in a variety of shapes and sizes. 
Cabinetmakers use bench, slip, and file stones. See 
Figure 30-20. Rectangular bench stones may be 
single or combination grit. Combination stones are 
made of coarse and fine synthetic grains or 
synthetic and natural grains. Slips are identified by 
their round edges. File stones are flat, round, and 
half round, as are steel files. 

Cake abrasives (made of tripoli) are for 
polishing with a buffer. They are a mixture of abra- 
sive and a soft bonding agent. The raw mixture, 
similar to cake batter, is poured into cake molds. 
The liquid evaporates and the cakes are removed 
for use. - 
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The structure of a wheel 
refers to the relative 
spacing of the grains of 
abrasive. It is designated 
by a number, the larger 
the number, the wider 
the grain spacing. 


Figure 30-19. Grinding wheels are classified by a number of factors. 


B Cc 
Figure 30-20. Stones. A—Bench, combination grit. B—Slip. C—File. (Woodcraft Supply Co.) 
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Summary 


Abrasives include tools and materials to smooth 
surfaces. Abrasive tools include files, steel wool, 
rasps, and screens. Products using abrasive grains 
include coated, solid, and loose abrasives. Abrasive 
grains may be natural or synthetic. Natural 
grains include, garnet, emery, pumice, rottenstone, 
and tripoli. Synthetic abrasives include aluminum 
oxide, silicon carbide, and industrial diamond. 

Abrasive grains are sized by grit, powder, and 
flour sizes. Sizes from 16 to 220 are sifted through 
screens with varying hole sizes. Smaller sizes are 
floated in air or water to separate them. 

Coated abrasives consist of a backing, two 
layers of adhesive, and the grains. Backings include 
paper, cloth, fiber, and a combination of paper 
and cloth. Adhesives include glues and resins, in 
varying combinations for make and size coats. 
Coated abrasives may be cut into sheets or 
formed into belts, disks, sleeves, blocks, and 
flap wheels. 

Solid abrasives include grinding wheels and 
stones. Both are made by mixing abrasive grains in 
a bonding agent. The mixture may then be left to 
cure or heated in an oven for greater durability. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List six natural abrasives and a typical applica- 
tion for each. 
2. List three synthetic abrasives and a typical 
application for each. 
3. How do abrasive manufacturers separate the 
different size grains? 
4. Smaller grain sizes are called 
grades. 
5. Name four types of abrasive backings. 
6. The two coatings of adhesive when making 
coated abrasives are ___-__ and coats. 
7. Which of the following adhesive combinations 
is the most durable? 
a. glue over glue 
b. glue and filler 
c. resin Over resin 
d. resin over glue 
8. How might you identify an open coat abrasive 
as compared to a close coat abrasive? 
9. Gravity and electrostatic coating are two 
methods of 
10. Why are coated abrasives flexed? 
11. List the four methods of flexing coated abrasives. 
12. Identify three common forms of coated abrasives. 
13. Abrasive rolls that are narrower than 1/16” are 
called 1 l 
14. Name five features by which you would select 
a grinding wheel. 
15. List the three stone shapes. 
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Objectives 


After studying this chapter, you will be able to: 
Inspect material surfaces to decide if abrading is 
necessary. 

Select abrasives by type and grit size. 

Use abrasives by hand. 

Operate various portable and stationary power 
sanding equipment. 

Inspect surfaces ready for product assembly or 
finishing. 

Maintain electrical and air-operated power tools. 
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important Terms 


abrading 
abrasive planer 
belt sander 

disk sander 
drum sander 
finishing sander 
hand sander 
in-line action 
locking quill 
orbital action 


platen 

portable belt sander 
portable disk sander 
portable drum sander 
random orbital action 
sander/ grinder 
spindle sander 

stroke sander 

table trunnion lock 
wide belt sander 


Smoothing with abrasives is the process of 
removing wood fibers to achieve a smooth, 
blemish-free surface. See Figure 31-1. The terms 
abrading and sanding are used interchangeably to 
describe the smoothing process. There are abrasive 
planers and sanding machines, such as the disk 
sander and belt sander. However, the term abrading 
is the most proper because coated abrasives are not 
covered with sand. Products other than coated 
abrasives will smooth a surface by abrading. A file 
is an example. 

Abrading leaves scratches in the surface. The 
depth of the scratch is determined by the abrasive 
grit size or file’s cutting edge. Abrading is done 
along the grain; thus scratches follow the grain and 
are less noticeable than those across the grain. By 
using successively smaller grit sizes, the scratches 
become even shallower. Eventually, you cannot 


Figure 31-1. This assembled product is abraded with an 
in-line sander before applying finish. (Porter-Cable Corp.) 


detect grit marks in the wood. The surface is then 
ready to finish. Face and edge grain should need the 
least amount of abrading. End grain will require 
more effort. 


Inspecting the Wood Surface 


Inspecting follows sawing, surfacing, shaping, 
and turning. These processes should bring work- 
pieces to their final size. However, they usually 
leave marks that need to be removed. If sharp tools 
mounted on quality machinery are used for 
processing, this task is minimized. 

You should inspect all surfaces before using 
abrasives. Look for any cuts, marks, or other wood 
defects, especially the following: 

% Saw tooth marks. 

% Rippled (washboard) effects left by jointers, 

shapers, and planers. 

% Grooves caused by planing or scraping. 

% Dents from dropping a tool or other object on 

the wood surface. 
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Small marks may not be detected at first. Hold 
the wood toward a light source and look across the 
surface. You will likely see scratches and dents you 
could not find before. A bare bulb incandescent 
light source is preferable to fluorescent lights for 
exposing scratches and dents. 


Selecting Abrasives 


Select abrasives by grain type (natural or synte- 
htic), form, and grit size. Flint is rarely used because 
it lacks toughness and durability. Garnet, the most 
widely used natural abrasive, is for abrading soft- 
woods and for finish sanding all wood types. 

Abrasives come in several forms. When hand 
sanding, sheets are used. For production sanding, 
select the form (disk, belt, sheet, sleeve, etc.) that fits 
the sanding machine. 

Syntehtic abrasives are more acceptable. Aluminum 
oxide is harder, tougher, cuts faster, and lasts longer 
than natural abrasives. It is excellent for smoothing 
hardwoods and for production sanding. Although not 
as hard as aluminum oxide, silicon carbide is used 
widely for portable belt sanders. Wet-or-dry, fine silicon 
carbide may be used with water or oil to abrade dry, 
finished surfaces. 


Abrading Process 


Selecting the proper grit size is important. The 
correct grit will make considerable difference in the 
speed and quality of your work. For heavily 
marked surfaces, it is easier to use a sequence of 
abrasives from #80 to #120 to #180. For a planed 
surface, you might start with #150 paper, then use 
#180. Use a very fine (#220) paper last. Each finer 
grit size removes the marks of the abrasive before it. 
Depending on the wood species, the finish to be 
used and its application method, #150 may be the 
finest grit size to be used. Oak will accept stain 
better when the finest grit is #150. 

Before using abrasive paper, you should have 
raised dents and removed saw marks. Dents are 
simply crushed wood cells. Open the cells in the 
dented area with steam. Place a damp cloth over the 
dent and apply heat with a medium hot iron. This 
will cause swelling of the wood cells. See Figure 31-2. 
Pencil marks should be removed with an eraser. 

For saw kerf marks, a hand scraper is quicker. 
Then choose the first grit size abrasive (#80). After 
smoothing the surfaces as much as possible with it, 
go on to a finer abrasive. 

Increase grit size by no more than two grade 
numbers at a time. After each grit change, remove 
dust with a tack cloth or air pressure. As you 


Figure 31-2. Raise dents with steam created by applying 
a hot hand iron to a damp pad before abrading. (Chuck 
Davis Cabinets) 


continue, using finer abrasives will polish the grain 
making it more visible. 

The entire surface must be abraded equally. 
Often the sections near corners receive less atten- 
tion. This causes grain cloudiness; you cannot see 
the grain near the edges as clearly. A poor quality 
finish will result. 


Hand Sanding 


You can make or buy tools for sanding by hand. 
Most manufactured hand sanders have a rubber or 
padded rectangular flat surface, Figure 31-3. You 
might also cut sanding blocks from a 3” by 4” 
(76 mm by 102 mm) block of wood. Avoid holding 
the abrasive with only your hand. This causes more 
sanding to be done under the fingertips. However, 
you can use just your hand for contoured surfaces 
or in areas difficult to reach. 

Tear a 9” by 11” (229 by 279 mm) sheet into 
fourths, thirds, or halves to fit the portable sander 
or wood block. Use a steel bench rule or hacksaw 
blade jig. See Figure 31-4. Insert the paper into the 
hand sander clamps or fold it over the edges of the 
sanding block. 

Even though working across the grain seems 
faster, sanding should be done along the grain. See 
Figure 31-5. Abrasive marks made across the grain 
are extremely hard to remove. 


E Caution 

Be careful when abrading plywood and other 
veneered surfaces. It takes little effort to go through 
the thin veneer. 


| 


When sanding end grain, it is a good idea to 
place scrap wood on each side of the workpiece. See 
Figure 31-6. This prevents tilting the sander at the 
edge of the lumber, causing chamfers. Contours can 
be sanded by using a contoured sanding block or 
strips of abrasive. See Figure 31-7. 


A 


Chapter 31 Using Abrasives and Sanding Machines 525 


Stationary Power Sanding Machines 
There are many types and sizes of stationary 
sanding machines. Some are designed for mass 
production of furniture parts. Others have applica- 
tions for small cabinet shops and the home cabinet- 
maker. The most common are belt sanders, disk 


Figure 31-3. Hand sanders. A—This sander holds 1/3 of an abrasive sheet over a felt pad. B—One-quarter sheet hand 


sanders are more common. (Red Devil) 
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Figure 31-4. Prepare a jig to tear abrasive paper. Mark standard sheet sizes. 
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Figure 31-5. Sanding along the wood grain makes abra- 
sive scratch marks less visible. (Norton Co.) 
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Figure 31-6. Use C-clamps to secure scrap wood when 
sanding end grain. 


sanders, spindle sanders, arbor mounted drum 
sanders, wide drum sanders, and abrasive planers. 
Each requires a different form of coated abrasive. 


Belt sander 


Figure 31-8 consists of a 6” abrasive belt that 
travels over two drums. A flat 6” by 15” (152 mm by 
381 mm) steel platen is behind the belt to assure a 
flat sanding surface. The belt can be tilted from 
vertical to horizontal. See Figure 31-9. The end cap 
can be removed for special operations. See 
Figure 31-10. Some machines have fences along or 
across the belt. Other machines provide for 
additional widths of abrasive belts. 


Adjusting table and belt angles 


Changing the position of the abrasive belt 
requires loosening the locking quill. Adjust the 
angle of the belt and tighten the quill. To adjust the 
table, loosen the table trunnion lock and tilt the 
table to the desired angle. Tighten the trunnion lock 
firmly. Set table and belt angles using a T-bevel. 


Figure 31-7. A—Make a contour block to sand moldings, 
trim, and other curved surfaces. B—Strips of abrasive 
used by hand or in a bow sander work well with turned 
pieces. (Glit, Inc.) 
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Figure 31-8. Locate adjustment levers and knobs on your 
belt sander. (Powermatic Houdaille) 


Meg. 


Figure 31-9. Tilt the belt sander table for convenience. 
A—Smoothing miter cuts. B—Smoothing surfaces. The 
' table keeps your work positioned on the abrasive. (Delta 
International Machinery Corp.) 


Installing belts 


Turn off the switch and disconnect electrical 
power before servicing any machine. Remove the 
end cap guard and side panel. Loosen the idler drum 
adjusting screw to release belt tension. Slide belt over 
drums. Be sure belt is mounted properly—arrow 
printed on belt indicates direction of motion. Tighten 
the drum adjusting screw to increase belt tension. 
Rotate the belt with your hand to check tracking. The 
belt should stay centered on the drums. If not, turn 
the tracking adjusting screw either direction until 
tracking is correct. Reinstall guards and restore elec- 
trical power. Recheck tracking when you first turn on 
the machine. If the belt moves off-center, reset the 
drum adjusting screw. 
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Figure 31-10. Some belt sander tables and end caps can be 
removed. A—Using the top drum to smooth contours. 
B—Both the end cap and table are removed to use the abra- 
sive planer jig. (Shopsmith) C—When necessary, smooth 
wide boards by tilting the table angle while the belt is hori- 
zontal. Scratches made across the grain can later be 
removed with some difficulty with a finishing sander. 
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One inch belt sander 

The 1” (25 mm) belt sander, also called a 
sander/grinder, is for sanding small workpieces. The 
table will tilt to sand bevels. You can use it on outside 
as well as inside surfaces, Figure 31-11. You must alter 
belt roller positions when you make this change. Belts 
from 1/8” to 1” (3 mm to 25 mm) will fit. 


Figure 31-11. A—The 1” (25 mm) belt sander is useful for 
small workpieces. B—By adjusting the idler wheel, the 


sander can be used for inside surfaces. (Delta 


International Machinery Corp.) 


Disk sander 


The disk sander is used for smoothing edge and 
end grain. See Figure 31-12. The table can be 
adjusted for bevels. A miter gauge fits in the table 
slot to guide workpieces with angled surfaces. 


Installing abrasive disks 


The abrasive disk bonds to a metal sanding 
machine disk with pressure sensitive, nondrying 
adhesive. Worn abrasive disks can be peeled off. 
Clean off any dirt or old adhesive from the metal disk. 
New disks often come with an adhesive backing. 
Remove the protective plastic cover and press the 
disk in place. If the disk does not have a coating, then 
stick or liquid adhesive must:be applied to the metal 
before mounting the abrasive disk. 


Using the disk sander 


Only use the half of the disk that rotates downward. 
The other half throws chips and dust upward. Keep 
the workpiece moving along the disk to prevent heat 
buildup. Heat reduces disk life ‘and causes the wood 
to burn. Set table angles with a square or 
T-bevel as needed. A miter gauge guides workpieces 
at the proper angle to the disk. A clamp assists 
working with larger components. See Figure 31-13. 


Spindle sander 


Spindle sanders have a rotating and oscillating 
spindle. See Figure 31-14. The spindle turns and 


Disk rotation 


Table tilt 
control 


Figure 31-12. Locate table adjustment controls and 
rotation of the disk before using the disk sander. 
(Powermatic Houdaille) 


moves up and down. This allows more of the abra- 
sive sleeve to be used and provides faster (more 
aggressive) stock removal. 

This machine is primarily used to sand the edges 
of irregular curves. Different diameter spindles 
accommodate small and large curved workpieces. 


Figure 31-13. By using a miter gauge and a tilting table, 
many different workpieces can be abraded. (Delta 
International Machinery Corp.) 
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Figure 31-14. The spindle sander smoothes irregular 
curves. Install the largest spindle size and table insert to 
fit the workpiece. (Brodhead-Garrett) 
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Change table inserts when a different size spindle is 
installed. The insert supports workpieces near the 
spindle. The insert opening is oval so that the table 
can be titled without rubbing against the abrasive. 

Abrasive paper for spindle sanders may be 
sheet or sleeve form. Sheet abrasive is attached in a 
spindle slot and held by turning a key. For abrasive 
sleeves, loosen the nut on the top of the spindle. 
Slide the sleeve on the spindle. Tighten the nut only 
enough to keep the sleeve from slipping. (The 
rubber drum expands as you tighten.) 

To use the spindle sander, choose the proper size 
spindle. Use the largest one possible because you get 
more abrasive action per revolution. Hand tighten it 
in the machine. Then adjust the table angle and place 
the proper table insert. While sanding, keep the 
workpiece moving to prevent burning. 


Drum sander 


Arbor-mounted drum sanders work similarly to 
spindle sanders. However, drum sanders do not 
have an oscillating motion. Workpieces are held by 
hand and moved back and forth across the abrasive. 
See Figure 31-15. 

Some drums are inflated. These consist of a metal 
housing with a rubber tube and canvas jacket. The 
sleeve abrasive slips over the jacket. Then the tube is 
filled with air. Varying the air pressure allows the 
drum to conform more to the workpiece contour. 


Wide drum sanders and abrasive 
planers 


Compared to arbor-mounted drum sanders, wide 
drum sanders bring added function to small- and 
medium-sized shops. Open end models, used for light- 


Figure 31-15. Move workpieces across the arbor 
mounted drum to obtain good abrasive action and 
prevent clogging (loading) the abrasive. 


530 Modern Cabinetmaking 


duty purposes, can surface material twice as 
wide as the drum is long by making two passes. See 
Figure 31-16A. Stock up to 3” (76 mm) thick may 
be surfaced. Minimum thickness is 1/64” (0.4 mm). 
Unlike knife-type planing machines, the wide 
drum sander can abrade workpieces as short as 
24%" (57 mm). 


Abrasive planers are an alternative to knife-type 
planing machines. The abrasive does not tear grain 
around knots, burls, and reverse grain. It also elim- 
inates planer skip, chatter, grain tear out, and wavy 
dressing. 

Wide drum sanders may be used as abrasive 
planers. Install #36 grit abrasive strips. Two drum 
models can remove material faster. See Figure 31-16B. 
The second drum is independently adjustable relative 
to the first. Surface rough-sawn stock with coarse grit 
on both drums. Later, combine grits to perform either 
course and medium, or medium and fine sanding in 
a single pass. 

A typical problem when abrasive planing rough 
lumber is that the stock may vary wildly in dimen- 
sion—cupped or warped. Refer to Figure 11-14. The 
wide drum sander in Figure 31-16B is equipped 
with an electronic display for accurate dimen- 
sioning. The machine’s automatic control decreases 
the feed rate when the load on the drum motor 
increases. When the problem area has been passed, 
the feed rate returns to normal. 

Abrasive planers may use wide abrasive belts. 
See Figure 31-17. Some wide belt abrasive planers 
surface both sides of the stock in a single pass. A 
self-centering feature assures that equal amounts 
are removed from both sides. See Figure 31-18. 

Machine capacity of wide belt abrasive planers 
may vary from 13” to 64” (330 mm to 1626 mm). 
Thicknesses from near 0” to 5%” (140 mm) can be 
planed. Abrasive planers use 20, 24, or 36 grit sizes. 
These coarse grits will not produce a surface suit- 
able for finishing. Secondary sanding is required, 
and is usually done with a wide belt sander. 


Wide belt sanders 


Wide belt sanders are very similar to abrasive 
planers. Both feed stock automatically into abrasive 
belts for stock removal. However, wide belt sanders 
produce a finished surface only on one side. See 
Figure 31-19. The stock must then be turned over, if 
both sides require sanding. 

Wide belt sander heads use contact rollers 
and/or platens to hold the belt against the stock. 


Contact rollers are used for aggressive sanding with 
coarser abrasives. The platen is for flat polishing 
and holds a thickness tolerance within 0.007”. 
Typically, a contact roll is used on the first head. It 
has a grit size from 50 to 120. A platen is used on the 
second head with 120 to 220 grit abrasive. See 
Figure 31-20. Three- and four-head sanders are 
available. These surface rough lumber to finished 
size in one pass. 


Figure 31-16. Wide drum sanders. Use dust collectors 
with these machines. A—Open end single drum model. 
B—Two drum model with hood open to show abrasive 
strip. (Performax Products, Inc.) 


Setting up abrasive planers and 
wide belt sanders 


Before servicing machinery, turn off the switch 
and disconnect electrical power. Then remove 
guards covering the abrading heads. To remove an 
abrasive belt, release the belt tension. Tension may 
be set mechanically (a screw mechanism) or with air 
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Figure 31-17. A—The abrasive planer heads are enclosed 
in a large guarding and dust collection enclosure. 
B—The planer head has tension and tracking controls. 
The abrasive belt is placed over the two rollers. (Abrasive 
Engineering and Manufacturing Inc.) 
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pressure. Remove the old belt. Slip the new belt 
over the contact rollers or platen and reset the 
tension. Reinstall guards and connect electrical 
service. Tracking may then have to be set. Tracking 
assures that the belt remains centered on the rollers. 
A belt that travels to one side can be ruined. 
Tracking must be set manually while the machine is 
running. Some machines automatically set tracking 
by sensing the position of the belt. 


Operating abrasive planers and 
wide belt sanders 


The depth of cut set depends on the type of 
machine and number of heads. The maximum cut 
for most abrasive planers and single head sanders is 
4" (6 mm). However, check the machine operating 
manual for accurate cut depths according to 
abrasive grit size. Three- and four-head machines 
can surface and smooth rough lumber. These single- 
pass machines are set according to the desired final 
thickness. | 
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Figure 31-18. The self-centering device positions lumber 
equally between abrasive heads. (Timesavers, Inc.) 


Figure 31-19. Wide belt sanders typically smooth only 
one surface at a time. (Timesavers, Inc.) 
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A feed belt draws stock into the abrasive heads. 
The operator should support the workpiece as it 
exits the outfeed side of the table. 


Stroke sander 


The stroke sander is an abrasive belt sander 
for smoothing large surfaces. See Figure 31-21. 
It has a movable table under a long belt 
suspended between two pulleys. With one hand, 
you hold a pad over the belt and against the 


workpiece surface. The other hand controls table 
movement. 

To use the stroke sander, place the workpiece on the 
table with the grain direction in line with the belt. You 
can smooth the surface by moving the table slowly 
toward or away from you with the pad in one place. 
Moving the table too fast will produce cross grain 
scratches. A second method is to move the pad along the 
length of the workpiece without moving the table. Then 
position the table to the next section to be smoothed. 


ETT. 


Figure 31-20. Double head sanders generally have both a platen and contact roller. The roller does the initial smoothing 


while the platen completes the surface. (Timesavers, Inc.) 
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(Delta International Machinery Corp.) 


Figure 31-21. Large, flat surfaces can be smoothed with the stroke sander. 


Portable Sanding Tools 


Portable sanding tools are commonly used when 
stationary equipment is not available. They are also 
used for small workpieces. Portable machines may 
be powered by electricity or compressed air. They are 
handy to use when preparing for the assembly finish. 
Portable sanding tools include the portable belt 
sander, portable finishing sander, portable disk 
sander, and portable drum sander. 


Portable belt sander 


Portable belt sanders are very similar to 
stationary belt sanders. They are sized according to 
belt width and length. Belt sizes range from 2” to 4” 
(51 mm to 102 mm) wide and 21” to 27” (533 mm to 
686 mm) long. A dust collection bag is attached to 
the machine. See Figure 31-22. Portable belt sanders 
are used to cut scribe lines where cabinets or coun- 
tertops meet the wall. In this case, use #36 belts and 
move back and forth rapidly. To install or replace 
belts, proceed as follows: 

1. Disconnect power to the machine. 

2. Place the movable pulley in the locked position 
to relieve belt tension. This is typically done 
with a lever on the side or inside the belt loop. 

3. Remove the worn belt and slide the new belt 
over the pulleys. Look for the arrow printed on 
the belt. It must be pointed in the direction the 
belt will move. 

4. Align the belt even with the end of the pulley. 

5. Release the locking mechanism to restore belt 
tension. 

6. Reconnect electrical service after making sure 
the trigger switch is in the off position. 

7. Hold the sander so the belt is not against any 
surface. 

8. Turn the machine on with the trigger switch. 
(Do not engage the trigger lock button.) The 
belt should remain aligned with the pulleys. If 


Figure 31-22. Portable belt sanders are commonly used 
abrading tools. (Makita U.S.A., Inc.) 
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it moves off center, adjust the tracking knob 
located on the side of the sander. Turn it until 
the belt remains centered. 

9. Release the switch and place the machine down 
after the belt stops coasting. 

When using the belt sander, use care when you 
engage the trigger lock mechanism. If you lose grip 
of the sander, it will move rapidly across the work- 
piece and might be damaged after falling from the 
workbench. The trigger lock may also be used when 
the machine is mounted under a stand. In this 
manner, you can use it as a stationary machine. To 
operate the sander, proceed as follows: 

1. Lift the sander above the workpiece. 

2. Start the machine. 

3. Lower the machine on the workpiece. Place it 
carefully and evenly onto the surface. The belt 
should run in the direction of the grain. 

4. Keep the sander moving in overlapping strokes 
as shown in Figure 31-23. 

5. To smooth the outer edges, allow the belt to 
extend beyond the edge slightly. Make sure the 
sander doesn’t tilt. 

6. After smoothing the entire surface, lift the 
sander off the surface; then turn it off. 

7. Change to finer abrasive belts as necessary. 
Belt sander manufacturers know the weight of 

the machines. That weight is sufficient pressure for 
the sander to operate efficiently. All the user should 
do is guide the machine. Downward pressure can 
slow belt movement, overheat the machine, and 
possibly cause damage. It can also gouge the wood. 


Figure 31-23. Move the belt sander in short overlapping 
strokes. Check the tracking for proper adjustment before 
and while using the tool. (Chuck Davis Cabinets) 


534 Modern Cabinetmaking 


Finishing sander 


Finishing sanders are used with fine abrasives to 
prepare workpieces for finish or to smooth between 
finish coats. They are not designed for removing saw 
marks. The sander is held by hand. The abrasive is 
attached to a pad. The pad moves in an in-line, 
orbital, or a random orbital motion. ‘Finishing 
sanders that use sheet abrasives are generally in-line 
or orbital, while finishing sanders that use disks are 
generally random orbital. 


In-line finishing sander 

In-line finishing sanders move the abrasive 
back and forth in a straight line. See Figure 31-24. 
Scratches blend with the direction of the grain. 
These sanders are used just before finish is applied. 


Orbital finishing sander 


Orbital action finishing sanders move the 
abrasive in a 3/32” (2 mm) circular motion. See 
Figure 31-25. This action removes wood quickly, but 
leaves circular scratches across the grain. They must 
be removed by hand sanding or by using an in-line 
finishing sander. Orbital action is practical where 


grain direction is not a factor. One example is abrading 
successive coats of built-up finish. Orbital action tends 
to smooth brush marks and spray overlap. 

Orbital sanders may accept %4, 1/3, or % of a 
regular 9” by 11” (229 mm by 279 mm) sheet. The 
abrasive is held against the sanding pad by two 
clamps or two screws. For faster access to unused 
abrasives, place multiple sheets on the machine 
when reloading, then simply tear off the worn sheet 
to expose the next abrasive sheet. 


Random orbital finishing sander 


Finishing sanders may aggressively remove 
material from the workpiece with a random orbital 
action. The action is virtually swirl free. 

Disks for random orbital finishing sanders are 
generally hook and loop attachment. See Figure 31-26. 
Some abrasive disks have pre-applied pressure sensi- 
tive adhesive (PSA). Just remove the protective cover 
and press the abrasive in place. 


Disk sander l 


Typically portable disk sanders typically are 
used when the grain will be hidden or appearance 
does not matter. The circular motion of the disk 


Figure 31-24. A—In-line finishing sanders prepare 
surfaces for finish. (Makita U.S.A., Inc.) B—The in-line 
motion abrades along the grain pattern. 


Figure 31-25. A—Orbital sanders may leave swirl marks. 
(Chuck Davis Cabinets) B—Marks are less noticeable 
when only the weight of the machine is used. 


leaves swirling scratches that are difficult to 
remove. See Figure 31-27. Scratch size is defer- 
mined by the disk radius where contact occurs. 
Usually, you use this machine on surfaces to be 
painted. When clear finish is to be applied, use belt 
and in-line finishing sanders. 


Profile sander 


Portable profile sanders provide an in-line 
motion to remove the machining marks on concave, 
convex, or flat profiles. These extremely versatile 
machines have a variety of pads, profile holders, and 
profiles. Select the sanding pad or profile holder that 
fits the job at hand. The pads and profile holders are 
aligned to the machine by two posts and a latch 
button. Pads may be used with either precut PSA 
abrasives or precut hook and loop abrasives. Profiles 
use pieces cut from 214” (64 mm) rolls of PSA abra- 
sives. Available abrasives range from 80 to 220 grit. 


Figure 31-26. A—Abrasive disks are used on random 
orbital finishing sanders. (Chuck Davis Cabinets) B—Ultra 
fine, swirl free finishes result from aggressive stock 
removal. 
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When fitted with a concave profile, convex 
edges of moldings and tabletops may be quickly 
smoothed. See Figure 31-28A. Concave profiles are 
available in radius dimensions from 1/8” to 5/8” 
(3 mm to 16 mm). 

For the convex portions of the workpiece, slip in 
a concave profile and smooth the like-shaped 
portions. See Figure 31-28B. Convex profiles are 
available in radius dimensions from 1/8” to 5/8” 
(3 mm to 16 mm). 

The pointed tip on a diamond shaped pad is 
used for sanding flat surfaces into corners and other 
intricately shaped areas. See Figure 31-28C. 

The machine is to be guided over the workpiece 
with one hand. Do not put additional pressure on 
the machine. Let the sander do the work. 


Drum sander 


Portable drum sanders compare with stationary 
horizontal arbor mounted drum sanders. However, 
portable units are more versatile. They may be 
powered by electricity or compressed air. Drums 
are either solid rubber or inflated to hold the abra- 
sive in place. They may be hand-held or inserted 
into portable power drills. See Figure 31-29. 


Adapting Machines for Abrading 

Certain power equipment can be fitted to 
become an abrading tool. Three of these are the 
radial arm saw, drill press, and lathe. 


Figure 31-27. Use disk sanders when the surface will be 
hidden. (Norton Co.) 
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Figure 31-28. Profile sander. A—The convex edge of this drawer finger pull is smoothed. B—A quick change of pad, 
and the sander is smoothing the concave groove. C—The pad has been mounted for sanding into corners on this flat 


panel door. (Chuck Davis Cabinets) 


Figure 31-29. Portable drum sanders. A—Inflatable drums used with a portable drill. B—Hard rubber drums used 
with a portable drill. (The Fine Tool Shops) C—Air-operated inflatable portable drum sander. (Elstrom, Carlson) 


You can buy disk and drum attachments to fit in 
a radial arm saw. To use the drum, you should raise 
the table surface around it. See Figure 31-30A. 
This permits use of the full length of abrasive. You 
could also clamp a board next to the drum. See 
Figure 31-30B. The radial arm saw disk is excellent 
for smoothing at various angles. See Figure 31-30C. 
Make sure you have a fence behind the workpiece. 
Otherwise, the wood might be thrown. 

The drill press is often used for drum sanding. 
You can insert a piece of abrasive paper attached to 
a wood dowel in the chuck. See Figure 31-31. Like 
the radial arm saw, you should clamp a scrap piece 
of wood to the table. Cut a hole in it just larger than 
the dowel. Raise the table so the dowel fits in the 


hole. Flap wheels are also used with a lathe or drill 
press. See Figure 31-32A. The wheel is made of 
many thin strips of abrasive. See Figure 31-32B. It is 
used to smooth contours. 

The lathe can be used as a horizontal drum 
sander. Turn a hardwood cylinder and attach an 
abrasive sheet to it as shown in Figure 31-33. Make 
sure to secure the wedge tightly. 

Some band saws can be used as belt sanders. 
Use the procedures in the machine’s operating 
manual to install the necessary accessory. See 
Figure 31-34A. Sanding is very rapid. To avoid 
ridges, be sure to keep the workpiece moving at an 
even pace. Set the machine to the desired tilt for 
bevels. See Figure 31-34B. 
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Figure 31-30. A—Two pieces of particleboard raise the table surface when using a radial arm saw as a vertical drum 
sander. B—The raised table surface allows the drum to pass below, allowing more usable abrasive surface. C—A disk 
accessory changes the radial arm saw into a disk sander. (DeWalt) 


Dowel sized 
to fit chuck 


Anchor it 
brad Abrasive Drum 
for 
Drill Press 


Figure 31-31. Slit a dowel with a band saw to make an 
abrasive drum for the drill press. 


Abrasive Tool Maintenance 


There are general and tool-specific maintenance 
guidelines. The following list covers both types. 


General 


Æ Check dust collection hoses and bags for 
tears and loose connections. 

* Empty dust from collection storage and make 
sure exhaust system is operating properly. 

Æ Check electrical cords and air hoses for 
damage and wear. Keep cords and hoses 
away from the abrasive. 


Ke %* 


e Replace those which have cracked, deterio- 


rated, or have been damaged by the machine. 


- With an air hose, blow dust from all moving 


parts, electrical boxes, and motor vents. 
Remove rust from machine tables and metal 
surfaces with fine steel wool. Wipe them 
with paraffin wax. 

Check abrasives for excessive wear or chip 
loading (clogging). Replace if necessary. 
Secure tables by tightening clamps, trunnion 
locks, and quill pins. 

Check motor belt tension. 

Check all adjustments, bolts, and fittings for 
wear. Lubricate if specified by manufacturer. 
Follow the machine maintenance schedule 
included with the machine. It may be 
necessary to oil the bearings, lubricate parts, 
clean the brushes, or check other important 
features. 

Secure and tighten all safety guards properly. 
Remove resin and chips from loaded and 
clogged abrasives with a rubber cleaning 
block. See Figure 31-35. Some soft shoe 
soles can be substituted for the blocks. Rub 
the cleaning block against the moving 
abrasive. This extends the effective life of 
the abrasive. 

Some air-operated machines have oil 
added in the air line to lubricate bearings. 
Check the oil level periodically. Use separate 
hoses for abrading and spray finishing 
operations. 
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Belt sander 


Inspect the abrasive belt for loose, torn, or 
raveled conditions. 

Check tracking and tension adjustments. 
Check the platen position. It should extend 
1/32” (1 mm) beyond the front of the drum 
surface. 


Figure 31-32. A—Flap wheels can smooth contoured 
surfaces. B—The flap wheel is made of scored abrasive 
strips. (Shopsmith) 


Secured 
wedge 
Abrasive = R 
Slots for Variable wrapped 
lathe center size on drum 
drum 


Abrasive Drum for Lathe 


Figure 31-33. You can make an abrasive drum for the 
lathe from a hardwood cylinder and a wooden wedge. 


Disk sander 


* Check abrasive disk for proper adhesion. 
æ Square table to disk. 


Spindle sander 


X Check the spindle fit. It should be snug, but 
not too tight. 

x Adjust table trunnions properly. 

* Install the correct table insert. 


THe 


- Tilt Head 


Figure 31-34. An accessory installed on a band saw 
enables the machine to be used as a belt sander. A—A 
curved workpiece is quickly sanded. B—Bevel sanding is 
done by setting the band saw to the angle selected on the 
tilt scale. (Chuck Davis Cabinets) 


Figure 31-35. A rubber-like cleaner removes resin and 
chips from abrasives. (Chuck Davis Cabinets) 


Summary 


Smoothing with abrasives is the process of 
abrading workpieces in preparation for assembly or 
finishing. Abrasives are chosen according to the 
workpiece surface. Coarse abrasives remove saw or 
other machine marks. Medium abrasives remove 
coarse abrasive marks. Continue with finer abra- 
sives until a quality surface is achieved. Minimum 
use of abrasives is recommended, so stop when the 
surface quality is acceptable. 

Abrading may be done by hand or machine. By 
hand, the process is slow. Do so only when a 
sanding machine is not available or in hard-to-reach 
places. Electric or air-powered sanding machines 
reduce abrading time. With stationary machines, 
you hold and move the workpiece. With portable 
machines, you move the tool over the workpieces. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The purpose for abrading is to obtain 
2.’ List four items you should check on the work- 
piece before abrading. 
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Why should you use a series of coarse to 
fine abrasives, rather than starting with a fine 
abrasive? 


. Each finer abrasive grit size removes the 


of the abrasive before it. 


. Explain how you would position the belt 


sander and miter gauge to smooth the 

following surfaces. 

a. Square edge of a flat-sawed board. 

b. Flat face of a board, 4” (102 mm) across the 
grain and 6” (152 mm) with the grain. 

c. Bevel across the end. 

d. Bevel across the edge. 

e. Face of a board, 7” (178 mm) across the grain 
and 48” (1219 mm) with the grain. 

f. Square end of a quarter-sawed board. 

and. 


contours are the and 


. The main advantage of an abrasive planer over 


a knife planer is 


. Describe the differences between abrasive 


planers and wide belt sanders. 

Large, flat workpieces can be abraded easiest 
ona 

a. sander / grinder 

b. disk sander 

c. belt sander 

d. stroke sander 

Describe why an in-line finishing sander better 
prepares a workpiece for finish than an orbital 
sander. 

Use a trigger lock on a portable sander only 


a. if you are using a fine belt 

b. if the tool is stationary in a stand 

c. when smoothing clamped workpieces 

d. while smoothing large workpieces 

Tracking means 

To clean a coated abrasive, use a(n) or 
possibly a(n) ; 

How is an abrasive belt marked to show direc- 
tion for movement? 

Before servicing any power equipment, first 


List six general maintenance items you should 
check before and after using a sanding 
machine. 
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A solvent-base contact cement was used to bond the plastic laminates to the 
various workpieces. 


Adhesives 


Objectives 


After studying this chapter, you will be able to: 

% Select the proper adhesive for assembling your 
product. 

% Identify adhesive characteristics that affect the 
assembly time and strength of your product. 

*% Describe the proper application of adhesives. 


Important Terms 

acrylic resin grout 

adhesion wall paneling adhesive 
adhesive radio frequency (RF) 
assembly time gluing 

catalyst ready-to-use adhesive 
clamp time resorcinol 

cohesion shelf life 

curing time tile adhesive 
cyanoacrylate adhesive two-part adhesive 
drying time vinyl adhesive 


epoxy adhesive water-mixed adhesive 


€ abinetmakers bond many kinds of work- 
pieces together with adhesives. In the early stages 
of production, you might bond lumber together to 
make wider components. Later you may assemble 
the cabinet with adhesives, then apply veneer and 
plastic laminates. 

Today, you can find an adhesive to bond almost 
any two materials. The adhesive may have single 
(join similar materials) or multiple uses (join dissim- 
ilar materials). Included are lumber, paneling, paper, 
cloth, leather, ceramics, rubber, vinyl, and numerous 
other materials. See Figure 32-1. 


Selecting Adhesives 


The term adhesive can be confusing. It may or 
may not be printed on the container label. Instead, 
the words cement, glue, mastic, or resin could 
appear. Each of these are adhesives that will bond 
similar and/or dissimilar materials. 
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Figure 32-1. By selecting the proper adhesive, you can 
bond plastic, veneer, metal, lumber, vinyl, hardboard, 
and plastic laminate. (United Gilsonite Laboratories) 


Adhesion occurs by adding some substance, 
liquid or solid, which sticks two objects together. See 
Figure 32-2A. Do not confuse adhesion with cohe- 
sion, discussed in Chapter 15 when bonding plastics 
together. Cohesion is different from adhesion. 
Cohesion occurs when a solvent is applied to plastic 
that dissolves the surfaces. See Figure 32-2B. 
Material flows together, the solvent evaporates, and 
the bond is complete. 


Adhesive terms 


Select adhesives according to the materials they 
will bond. Also consider shelf life, assembly time, 
clamp time, drying time, and curing time. 


Shelf life 


Shelf life, or storage time, refers to how long the 
adhesive may be stored and yet remain effective. A 
manufacture or expiration date may appear on the 
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Figure 32-2. Materials may be bonded two ways. A— 
Adhesion results when a thin layer of adhesive “sticks” two 
components together. B—Cohesion results when cement 
solvents dissolve and blend the surface of two workpieces. 


container. Suppose the shelf life of a glue is one year 
and you use one quart a year. Do not buy five 
gallons. Over time, heat, moisture, and chemical 
reaction will cause the adhesive not to bond. Most 
containers read: Store in a Cool, Dry Place. 


Assembly time 


Assembly time, or open time, is the time you 
have after glue application to fit the pieces together. 
This time varies with the type of glue being used. 
Choose an appropriate glue with a long assembly 
time when assembling a complicated piece. 


Clamp time 


Clamp time, or set time, is the amount of time 
that is required for the pieces being bonded to remain 
in the clamps while the adhesive sets. When an adhe- 
sive sets, the solvents (water or thinner) evaporate. 
This leaves only a solid bonding substance. Then, the 
adhesive will hold the components together. This 
may take seconds, minutes, or hours. Once the adhe- 
sive is set you can remove any clamps that held the 
workpieces together. Drying time is from spreading 
the adhesive to when clamps are removed. However, 
the bond does not reach full strength until the 
assembly dries, or cures. 


Curing time 

Curing time refers to the time after the adhesive sets 
and before the joint reaches full strength. The water or 
solvent must fully evaporate. Then the resins bond to 
each other and the material. For most adhesives, curing 
time is more than an hour. However, for some contact 
cements and “super” glues, it occurs in seconds. 

Read the adhesive manufacturer’s instructions 
carefully. For any material or condition, you must 
select and apply the proper adhesive. The type you 
choose depends on two important factors: 

¥ The material to be fastened. 

% The conditions to which the assembled 

product will be exposed. 


Clamp pressure 


Clamp pressure is measured in pounds per 
square inch (psi) or kilo Pascals (kPa). General 
requirements for woods are: 
% For softwoods, such as pine, 100 psi to 150 psi 
(690 kPa to 1030 kPa). 

¥ For medium density woods, such as cherry 
and soft maple, 150 psi to 200 psi (1030 kPa 
to 1380 kPa). 

Æ For hardwoods, such as oak and birch, 200 psi 

to 300 psi (1380 kPa to 2070 kPa). 


Materials 


Materials may be porous or nonporous. Porous 
woods allow the adhesive to flow into nearby wood 
cells increasing setting time of the glue. Metal and 
plastics are nonporous. A thin layer of adhesive 
must be able to bond to the surface of these mate- 
rials. Carefully select an adhesive to bond porous to 
nonporous materials. Check the container label that 
lists materials it will bond. 

The nature of the wood surfaces being joined 
affects the strength of a bonded joint. The best 
bonds result when wood with a 6% to 8% moisture 
content is glued face-to-face, face-to-edge, or edge- 
to-edge. Poor bonds result when end grain is 
bonded. Wood glues, when dry, tend to pull out of 
end grain pores. 

Jointwork quality, in any grain direction, affects 
the strength of the glue bond. The more surface 
contact between workpieces, the better the joint. 
Poorly made joints have less surface contact, thus 
are weak. For example, a dado is better than a butt 
joint due to the mechanical restrictions of the joint. 

Joints should slip together easily when assem- 
bled. Excessively tight fits may cause too much 
adhesive to squeeze out. The result can be a weak, 
“glue starved” joint. 


Exposure 


The environment where products bonded with 
adhesives are to be used and stored is very impor- 
tant. Temperature, moisture, and stress affect the 
joint’s durability. Use waterproof glue on outdoor 
furniture, for example. If the product will be 
exposed to stress, such as chair legs are, the joint 
should be strong, but flexible. 

Certain adhesives leave a colored glue line when 
dry. The line will be wider and the joint weaker 
when this is a poor fit. If the glue line might be 
visible in the finished product, apply an adhesive 
that dries clear or is of a matching color. 

Also consider whether the adhesive is toxic. Is it 
hazardous to people when applying it or using the 
product? Be especially concerned about ventilation 
when applying toxic materials. 

Many brand name products are available. 
However, there are relatively few types. You must 
determine which ones meet requirements. The 
types discussed in this chapter are: 

. Æ Wood adhesives. 

Æ Contact cements. 

Æ Construction adhesives. 

æ Specialty adhesives. 


Selecting wood adhesives 
Wood adhesives are available in three forms: 
Æ Ready-to-use. Mixing is not required. 
* Water-mixed. A powdered resin is mixed 


with water. 
% Two-part. Two substances must be mixed 
i together. They are a liquid resin and 
powdered catalyst. 


_ Each of these adhesives achieve a strong, 
permanent bond when applied properly. It should 
be stronger than the wood itself. See Figure 32-3. 


ure 32-3. Shear test on wood glue bonds show that 
e can be stronger than the wood itself. 
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Ready-to-use adhesives 


Ready-to-use adhesives are the most popular 
among commercial and home woodworkers. They 
are widely used for joints, veneers, and laminates. 
The most common of these are glues, such as liquid 
hide, polyvinyl acetate, aliphatic, and polyurethane. 
See Figure 32-4. Apply them directly from the 
container by brushing, dipping, rolling, or spraying. 

Ready-to-use adhesives have different charac- 
teristics. They are spreadability, wet tack, and 
temperature range. 

Spreadability is the ease of application. Wet 
tack is how well the adhesive initially sticks to the 
workpiece. Wet tack reduces spreadability by 
brushing, but does not affect it when glue is forced 
to spread. For example, tack prevents glue from 
being scraped off a tight dowel inserted into a 
dowel hole. However, when the dowel is forced in 
by clamping, the glue still spreads. Temperature 
affects adhesives differently. Cooling causes them to 
thicken. This lessens spreadability. Exposure to heat 
has the opposite effect; it causes the adhesive to 
become thin. Prolonged heating of hide glue at 
about 140°F (60°C) causes it to lose strength. 
Heating aliphatic resins and polyvinyl acetates to 
120°F (49°C) has the same weakening effect. 

Humidity also affects drying time. Very humid 
air may increase drying time up to 30%. 


Hide glue 

Hide glue is a natural protein emulsion and is a 
clear, amber, multipurpose adhesive. It is among the 
oldest types available. You can buy it as a liquid or 
a solid. Both are manufactured from animal hides, 
bones, and tendons. 


Figure 32-4. Ready-to-use adhesives: hide glue, 
polyvinyl acetate “white glue,” and aliphatic resin. 
(Franklin International) 
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Liquid hide glue is ready to use. See Figure 32-5. 
The solid type must be placed in lukewarm water 
overnight or prepared to manufacturers’ instruc- 
tions. The glue is then heated temporarily to about 
150°F (66°C) in an electric glue pot. A double boiler 
can also be used for heat. Hide glue, reheated several 
times, will lose its strength. 

Setting time is two to three hours, slow 
compared to that of other ready-to-use adhesives. It 
has excellent gap-filling properties. Drying time is 
eight hours or more, depending on humidity, which 
increases drying time. 

Unlike most wood adhesives, hide glues do not 
clog abrasives during sanding. 


Polyvinyl acetate glue 


Polyvinyl acetate (PVA) glue is one of the most 
common ready-to-use adhesives. It is known as 
white glue, and should be used for porous applica- 
tions. Its primary use is in home, school, and craft 
projects. It is washable and won’t stain clothing, 
making it ideal for children of all ages. 

PVA is nontoxic, nonflammable, and odorless. It 
spreads smoothly without running. Clamping is 
necessary during the one hour setting time. Surplus 
glue should be cleaned with a damp cloth while the 
adhesive is wet. Curing requires about 24 hours. 
When dry, PVA is clear. However, it may be soft- 
ened by some solvents in finishing materials. 


Aliphatic resin glue 


Aliphatic resin glue is a cream colored, multipur- 
pose product. Most of its characteristics are similar to 
PVA. However, it is stronger, and set time is only 20 
to 30 minutes. It can be applied at lower tempera- 
tures, but the setting and curing times increase. 


Figure 32-5. Construction adhesive is easily applied with 
a caulking gun. (Chemrex, Inc.) 


Aliphatic glues are unaffected by solvents in 
varnish, lacquer, or paint. Therefore, they are more 
suitable to these finishes than is PVA. Aliphatic glue 
can also be colored with water soluble dyes to 
match the finish. Use dyes if a light glue line would 
be very obvious. 

A list of characteristics for aliphatic resin, 
polyvinyl acetate, and liquid hide glue is given 
in Figure 32-6. 


Polyurethane glue 


Polyurethane glue is a waterproof glue that can 
be used for multipurpose applications. It is ideal for 
wood, metal, plastic, ceramics, high-pressure deco- 
rative laminates (HPDL), stone, and some solid 
surface countertops. 


Comparison of Typical Ready-Use Adhesives 


Liquid 
Hide Glue 


Aliphatic Polyvinyl 


Charactistic Resin Glue Acetate Glue 


Clear but 
amber 


Film Flexibility Flexible 
Sandability Good Fair 
(will soften) 
Storage 
(shelf life) Excellent Excellent 


*pH-glues with a pH of less than 6 are considered acidic and thus could stainacid woods 
such as cedar, walnut, oak, cherry, and mahogany. 

tStress resistance—refers to the tendency of a product to give way under constant pressure. 
Solvent resistance—ability of finishing materials such as varnishes, lacquers, and stains to 
take over a glued joint. 


Figure 32-6. Ready-to-use adhesives differ in applica- 
tion, appearance, and durability. (Franklin International) 


Water-mixed adhesives 


As the name implies, water-mixed adhesives are 
dry powder resins mixed in water. Powders must 
be kept covered tightly except while mixing. Air 
moisture let into the container can shorten the adhe- 
sive’s shelf life. 

There are two basic types of water-mixed adhe- 
sives. They are casein and plastic resin. Each has a 
relatively short assembly time. 


Casein glue 


Casein glue is made from nontoxic milk protein 
and has a light beige color. You mix the protein powder 
with cold water. Once mixed, it has about an eight hour 
assembly time. Clamp casein glue bonds two to three 
hours and let the joint cure at least 24 hours. 

Casein glue is moisture resistant but not water- 
proof. It has many exterior product applications, 
especially if the wood is later painted. 

The glue has some special applications and 
cautions. It will bond wood species that feel oily, 
such as teak. Other glues are not effective on oily 
wood. You should not apply casein on dark or acid 
woods. It tends to stain them. 


Plastic resin glue 


Plastic resin glue, also called urea formaldehyde, 
is a light tan color. It is made from urea resins that are 
highly water resistant and very strong, but brittle. If 
applied to poorly fitting joints, it will be weak. 

Plastic resin has a short, 30 minute assembly time. 
You must mix small amounts and spread it quickly. Use 
cold water for mixing, then allow the mixture to set for 
several minutes. Then re-stir it. This should produce a 
smooth, creamy texture. If lumps remain after mixing, 
the resin is too old. Plastic resins require clamps during 
the 12 hour set time. Curing takes another 12 hour 
Waiting period. Plastic resins leave little or no glue line. 


Two-part adhesives 

A two-part adhesive is packaged in two 
containers. One holds the resin liquid and the other 
a powder catalyst. The catalyst hardens the resin 
once the two are mixed. Two-part adhesives include 
resorcinol and acrylic resin. 

Combine two part adhesives in measured amounts 
specified by the manufacturer. Prepare small amounts 
because the adhesive has a short assembly time. 


Resorcinol 

Resorcinol is a high-strength, waterproof adhe- 
sive for wood. One part is a light tan powdered 
hardener (catalyst). The other is a cherry-red resin. 
See Figure 32-7. The resulting mixture is dark brown 


l 
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Figure 32-7. Measure proportions of resin and catalyst in 
two-part adhesives accurately. (Franklin International) 


with a two to three hour assembly time. Changes in 
the mixture and/or room temperature shorten or 
lengthen that time. The adhesive sets faster than 
others and cures in 10 to 12 hours. At a temperature 
higher than 70°F (21°C), resorcinol begins to cure 
quicker. At 90°F (32°C) it will cure in about five hours. 

Excess resorcinol, while wet, can be wiped away 
with a rag and warm water. Dry adhesive is 
removed with a scraper. 


Acrylic resin glue 


Like resorcinols, acrylic resins are waterproof 
and strong. Besides wood, this glue bonds metal, 
glass, and concrete, but not plastic. Setting time, 
normally about 5 minutes, is adjusted by the mix of 
powder and liquid. Acetone is used to remove 
excess adhesive. Clamping is needed only to posi- 
tion the joint. Figure 32-8 lists the characteristics of 
typical water-mixed and two part adhesives. 


Selecting Contact Cements 


Contact cements are liquid, multipurpose adhe- 
sives. They bond similar and dissimilar porous and 
nonporous materials. Contact cement is used to bond 
wood, cloth, leather, plastic, rubber, metal, and 
ceramic products. It has high heat and moisture resist- 
ance. It fills gaps well and does not require clamping. 

The application of contact cement is unique. 
Adhesive is applied to both surfaces of the work- 
pieces to be joined. However, the parts are not 
immediately joined. The adhesive first must set and 
lose its tack (stickiness to the touch). The film should 
be clear, feel slightly tacky, and appear glossy. If it is 
dull after drying (dull appearace after tackiness is 
gone), apply another coat to both surfaces. 
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Speed of Set 
Stress 
Resistance 
Moisture 
Resistance Good Good Waterproof 


Solvent 

Resistance Good Good Good 
Gap Filling 

Ability Fair to Good | Fair Fair 


70°-120°F 


Working 
Temperature 


32°-110°F | 70°—100°F 


Film Clarity Opaque Opaque 


Storage 
(shelf life) 1 year 1 year 1 year 


Figure 32-8. Water-mixed and two-part adhesives have 
similar characteristics. (Franklin International) 


When the adhesive on both surfaces has set, 
press the components together. The bond is instan- 
taneous and once joined the pieces cannot be 
moved. No clamping is necessary. 

Contact cement bonds many materials, however 
there are some surfaces to which it will not bond. 
One example is the decorative face of plastic lami- 
nate. Contact cement adheres to the laminate back 
but not to the face. To test whether contact cement 
will bond to a surface, apply a small amount to a 
test piece of material. When the cement sets, rub the 
coated surface with your hand. If the cement rolls 
up, it did not adhere to that surface. 

Cement can be applied by brushing, dipping, 
rolling, spraying, and troweling. Spraying is the 
preferred application method for production work. A 
notched trowel may be used as an applicator. See 
Figure 32-9. A short nap roller spreads the material 
evenly and fairly quickly. Discard the roller when 
finished. Otherwise use a discarded natural bristle 
paintbrush with a wood handle. Keep applicators for 


Figure 32-9. Apply contact cement with a notched 
spreader. 


cement spreading separate from those for applying 
finishes. Cleaning cement applicators is difficult. 
Some solvents may dissolve the bristles of the brush. 
Tool cleaning must be done while the cement is wet. 
Control the spread of contact cement carefully. 
Apply a thin even layer only to the surfaces you 
want bonded. If some is spilled, wipe it up 
according to the instructions on the container label. 
There are three types of contact cement. They 
are: solvent-, chlorinated-, and water-based. The 
characteristics of each are given in Figure 32-10. 


Solvent-base contact cement 


Solvent-base contact cements are quick drying, 
high strength adhesives used primarily for bonding 
a plastic laminate to a particleboard or MDF 
substrate. They come in two grades: spray and 
brush. Spray grades are thinned with solvents. 
Brush grades are thicker and can be applied by 
dipping, rolling, or troweling. Apply solvent-base 
contact cements in a well-ventilated area. They are 
both toxic and flammable. 


Chlorinated-base contact cement 


Chlorinated-base cements provide the cabinet- 
maker with a nonflammable alternative to solvent- 
based cements. Chlorinated cements are very fast 
drying, develop high strength, and can be applied 
in a variety of manners. 

The chlorine odor of this cement can be irri- 
tating. It may produce a burning sensation in the 
eyes. Apply it only in well-ventilated areas. 
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Figure 32-10. Three available contact cements. (Bordon, Inc.; Franklin International) 


Solvents for cleanup include xylene, toluene, 
and other products recommended by the manufac- 
turer. Clean tools while the cement is still wet. If the 
cement has set or cured, soak the tools in solvent for 
a few minutes. Then scrape and wipe away the 
softened cement. 


Water-base contact cement 


Water-base cements are nontoxic and nonflam- 
mable. They also come in brush and spray grades. 
They are commonly used where other cements 
could be a health hazard. They are also well suited 
to foam plasties that would melt if a solvent-base 
cement were applied. 

Water-base cements will not damage lacquered, 
painted, or varnished surfaces. Wipe up spills and 
clean tools with water while the cement is wet. 
Chlorinated solvents will remove dried cement. 
Some water-base cements contain alkaline solutions 
that are eye irritants. Check the label before 
applying the cement. l 

Water-base cements should not be used with 
metal surfaces. The adhesive may cause metal to 
rust. Wood veneer should have a backing to prevent 
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the cement from bleeding to the surface, leaving a 
stain. Another disadvantage for this product is the 
relatively long setting time. 

You can use spray equipment that will add heat 
to the cement as you spray to accelerate drying. 
With proper infrared heat equipment, water-base 
cements can’ be force-dried. Besides heat, a 
contributing factor is air movement. In some cases, 
home-type fans can be used. The same drying 
system can be used to enhance the drying rate for 
water-base coatings. 


Selecting Construction Adhesives 


Construction adhesives bond a variety of mate- 
rials such as paneling, vinyl trim, tile, and brick 
veneer. Adhesives are available in cans and 
cartridges. See Figure 32-11. One product, grout, is 
a powder and mixes with water or a solvent. 


Panel adhesive 


Wall paneling adhesives may be multipurpose or 
single purpose. They bond unfinished and prefinished 
plywood, hardboard, and similar panels to wood, 
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metal, and concrete. See Figure 32-12. Most panel 
adhesives have good wet tack, meaning long-term 
pressure or clamping is not necessary. The caulking 
gun cartridge form of adhesive is most common. 


Vinyl-base adhesive 


Vinyl-base adhesives can be installed where 
paneling, tile, or some other material meets the floor. 
It typically replaces wood trim. Vinyl adhesives are 
designed to attach vinyl trim. See Figure 32-13. They 
are applied with a putty knife, trowel, or caulking 
gun and have good wet tack. Some are waterproof 
and others are moisture resistant. 


Figure 32-11. Some popular construction adhesives are 
applied by cabinetmakers. (Franklin International) 


Figure 32-12. Prefinished plywood panels are attached 
with panel adhesive that has been applied to wall studs. 
(Franklin International) 
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Tile adhesives 


Various kinds of tile require different adhesives. 
Tile materials include slate, ceramic, metal, and 
plastic. The tile manufacturer will recommend an 
adhesive to suit their products. Tile adhesives will 
be moisture resistant or waterproof. Apply tile 
adhesives with a trowel. See Figure 32-14 and refer 
to Chapter 15. 
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Figure 32-13. Install vinyl trim, base, and moldings with 
a vinyl adhesive. (Franklin International) 


a S-- 
Figure 32-14. Apply tile adhesives with a notched trowel. 
(Franklin International) 


Grout 


Grout is a cement or resin based powder that is 
mixed with water or solvents. Press grout into the 
joints between ceramic and slate tile. See Figure 32-15. 
It is also applied between the glass and came of 
leaded glass panels. Grout is sealed to protect it from 
wear and moisture absorption. Use an appropriate 
grout sealer. 


Selecting Specialty Adhesives 

Specialty adhesives include a wide range of 
cements, glues, adhesives, and mastics. Most are 
made for specific purposes such as bonding 
different plastics. When the product fails to make a 
permanent bond, it is often due to two factors: 
improper material or applications. Read and follow 
the manufacturer’s instructions carefully. Two of 
the more commonly used specialty adhesives are 
cyanoacrylate and epoxy. 


Figure 32-15. Steps in applying grout. A—Spread grout 
into spaces between tiles with a grout float. B—Wiping 
off excess grout with a wet sponge. (Franklin 
International) 
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Cyanoacrylate adhesives 


Cyanoacrylate adhesives are known as super, 
instant, and miracle glues. They bond only 
nonporous materials in as little as 10 seconds. 
Cyanoacrylate adhesives dry even without oxygen 
to evaporate solvents. While setting time is only 10 
to 30 seconds, the glued assembly should be left to 
cure for three to six hours. Acetone (fingernail 
polish remover) is used for cleanup. 

These adhesives bond similar and dissimilar mate- 
rials, such as ceramics, metal, rubber, and plastic. 
Almost a 100% joint surface contact is necessary. Also, 
cyanoacrylics do not withstand heat over 160°F (71° C), 
continuous immersion in water, and many chemicals. 


Cyanoacrylate will bond skin to skin almost 
immediately. Seek medical assistance if you experi- 
ence this problem. There have been cases where 
surgical separation was necessary. Acetone (finger- 
nail polish remover) will separate some cyano- 
acrylic bonds. However, follow the manufacturer’s 
instructions on the packaging. 


Epoxy adhesives 


Epoxy adhesives are used for both porous and 
nonporous materials. Like cyanoacrylics, they dry 
chemically. They are available in liquid or stick 
putty form. 


Liquid epoxy is a two-part adhesive. A resin and 
hardener are mixed in a 50:50 or 60:40 ratio. See 
Figure 32-16. A 60% hardener mix adds flexibility to 
the bond. This increases resistance to impact. A 60% 
resin mix is stronger, but more brittle. 


Figure 32-16. Mix resin and hardener thoroughly with a 
small stick. (Franklin International) 
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Mix liquid epoxies in small amounts due to the 
short assembly time. Once the resin and hardener 
are combined, they cannot be stored. 


Arrows 


Stick epoxy will fill gaps in materials. Apply it 
as you would putty. You cut off and knead together 
equal parts of a stick of resin and stick of hardener. 
Knead them with a putty knife or place them in a 
plastic bag and knead with your fingers. Spread the 
mixture with a putty knife or stick. Seal unused 
epoxy sticks in separate, air-tight containers. 


Epoxy adhesives, like cyanoacrylates, may 
cause irritations if they contact the skin. Follow the 
manufacturer’s instructions on the packaging if 
problems occur. 
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There are several procedures for applying adhe- 
sives. Glues that have a creamy consistency at room 
temperature can be brushed or rolled. Many can 
also be sprayed if thinned with solvent or water. 
Some are applied with heat. 

Before gluing workpieces together, make sure 
they are at the equilibrium moisture content. This 
will range from 6% to 10%. If the wood is too moist 
or too dry, the glue joint will be weak. 


Traditional gluing 

Traditional gluing refers to applying liquid adhe- 
sive and clamping the assembly while the adhesive 
sets and cures at room temperature. Fit your 
assembly together before applying glue. This is 
referred to as a dry run. Clamp the entire assembly. 
Check to see that all the workpieces fit properly. 
Then wipe any dust or debris off each workpiece. 

Glue is spread on surfaces by a number of 
means. See Figure 32-17. It is recommended that you 
cover the entire surface to be joined. You cannot be 
sure that a thin line of glue will spread to fill the joint 
when the assembly is clamped. When applying glue 
in a plate joining kerf, spread glue on both sides of 
the kerf where the plate meets the workpiece. 

Once you have applied glue, clamp the 
assembly. See Figure 32-18. Small beads should 
ooze from the joint. This tells the cabinetmaker that 
sufficient glue was used. If no glue oozes, take the 
assembly apart immediately and reglue. If there are 
drips or runs, too much glue was used. In this case, 
wipe off the excess glue with a wet cloth. Adjust the 
amount you apply next time. 


Figure 32-17. A—Apply adhesive with a stick. (Franklin 
International) B—In holes, use a glue syringe. (Shopsmith) 
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Figure 32-18. Clamps hold the assembly together while — 
the glue sets. (American Tool Companies) 


Hot melt gluing 


Hot melt gluing is an efficient method of 
bonding many materials. It is done with an electric 
glue gun. See Figure 32-19. You place a small 
cylinder of solid adhesive in the gun. As you pull 
the trigger (electric switch) the adhesive warms and 
liquefies. It then flows onto the workpiece surfaces 
being bonded. With larger guns, pulling the trigger 
feeds the adhesive automatically. On small guns, 
feeding the adhesive stick is done by hand. 

Workpieces must be assembled quickly after the 
melted glue is applied. The glue cools and sets in 
approximately 15 seconds. Coat only an area that 
can be covered in about 10 seconds. Then hold the 
components together for 10 seconds. In 60 seconds 
the bond is at 90% of its strength. 

Hot melt glue has many uses. Select the proper 
type of adhesive for wood, wood products, plastic, 
fabric, paper, and some rubber products. 


Radio frequency gluing 


Radio frequency (RF) gluing is a method of 
using high frequency radio waves to heat and cure 
the glue joint. RF gluing is also called high- 
frequency heating and dielectric heating. It is 
similar to microwave cooking. 

RF gluing equipment consists of a generator and 
pair of electrodes. The generator creates radio 
waves and sends them to electrodes placed on each 
side of the glue joint. See Figure 32-20. The radio 
waves cycle through the wood and glue causing 
molecular friction. This generates heat. However, 
the heat is concentrated on the glue joint. This 
causes the glue joint to set and dry much quicker. 
You are able to remove the clamps in a few minutes, 
rather than wait hours. 


Figure 32-19. This electric glue gun ejects hot melt adhe- 
sive through the small nozzle tip. (Chuck Davis Cabinets) 
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An RF glue gun has both electrodes mounted on 
the bottom. The electrodes are shaped for flat 
surfaces and corner joints. See Figure 32-21. 

Larger RF gluing systems have a pair of electrode 
plates. One is positioned on top of the assembly. 
Another is positioned on the bottom. Clamping is 
generally done automatically by the RF machine. See 
Figure 32-22. 


Adhesive selection 


Adhesives that cure chemically, not by a loss of 

water, are the best for RF gluing. Examples are: 

%* Urea formaldehyde resin. This is one of the least 
expensive and best-suited adhesives for RE. 

Æ Cross-linking polyvinyl acetate resin. This is 
the most widely used adhesive for RF gluing. 
It differs from polyvinyl acetate (white glue) 
in that it is set by an acidic salt chemical reac- 
tion, not by water loss. 

Æ Resorcinol. This is a less used adhesive 
because it can become too hot during the RF 
cycle. Excess heat produces burnt glue lines. 

æ Aliphatic resin. These resins cure slower 
because they are set by water evaporation. 

Other readily available adhesives are not adapt- 

able to RF gluing. Polyvinyl acetate (PVA), or white 
glue, is not used because it is apt to melt uncontrollably 
during RF curing. Hide glues and caseins cannot by 
used for RF gluing. Hide glues are softened and weak- 
ened by heat. Caseins cannot be set or cured by this 
process. The adhesive will foam and leave a weak joint. 


Setup 

To prepare to use the RF gluing equipment, first 
read the manufacturer’s manual. It contains information 
on what material types and thicknesses you can bond. 


Electrode 


a 


worgiece #1 WLLL LLL 


| To Generator 
Glue line 


Workpioce #2 WLLL, ~ 
High-frequency 
=r ee radio waves 


l 


Electrode 


Figure 32-20. RF gluing sends high frequency waves 
through the glue and workpieces. The glue heats and 
sets quickly. The wood stays relatively cool. 
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Figure 32-21. The electrodes on RF gluing guns are 
shaped according to the joint you are bonding. (Workrite) 
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Figure 32-22. Large scale RF gluing machines clamp the 
stock. Here, a 15 piece face-to-face lamination is being RF 
glued. (Mann-Russell Electronics) 


Clamp your assembly together as described in 
Chapter 33. Be sure the metal clamps do not interfere 
with moving the RF gun across the glue line. 
Touching the electrodes of the gun to the clamps 
could cause permanent damage to the RF equipment. 
After clamping, wipe off any excess adhesive. 


System operation 


Always follow the manufacturer’s procedure 
when operating the RF equipment. Each machine 
has specific features that affect its use. If recom- 
mended cure times (cycles) are not given, you can 
determine them for the piece you are gluing. 


RF gluing gun procedure 


Most RF gluing guns work as follows: 

1. Glue and clamp your assembly. 

. Turn on the welder switch. 

3. Keep your free hand at least 12” (305 mm) from 
the gun electrodes. 

4. Position the gun over the joint, one electrode on 
each side of the glue line. 

5. Squeeze the trigger on the gun handle to begin 
the frequency curing. 

6. The glue should heat and bubble from the glue 
line. You should not hold the trigger for more 
than 15 seconds per position. Longer time can 
damage the equipment. 

7. Move to another position over the joint. 

8. Repeat steps 5 through 7 at about 4” (101.6 mm) 
intervals. 

9. Remove clamps. 
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Summary 
Adhesives serve the cabinetmaker in many : 
ways. Choosing the right adhesive affects the 2 
strength, durability, and appearance of your ™ 
product. When selecting the adhesive, carefully ents 
consider the following questions: 
x What is the adhesive’s shelf life? splashit 
% How quickly will the adhesive begin to set? Æ Read 
This determines the time you have to clamp. prod 
x What joint strength and durability is % Ap) 
required? area. Fc 
Æ Must the adhesive resist heat and/or moisture? % Ex 
X Must the adhesive resist solvents (paint or adhes 
lacquer thinner)? Æ Prote 
3% Will the adhesive have to fill gaps of poorly gloves 
fit joints? % If you experience 
# Should the adhesive have a good wet tack? while applying 
X Within what temperatures should the adhe- cian i 
sive be applied? x Touch « 
# Once the adhesive dries, is the glue line visible? guns 
Æ Can excess adhesive be removed with water %* Kee] 
or solvent, or must you remove it with a 
scraper or abrasive after it dries? near the 
æ Will you use RF, hot melt, or traditional 
means of gluing? 


Figure 32-23. Read the adhesive container label for important information, such as flammability and toxicity. (Franklin 
International) 
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Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Explain the difference between adhesion and 
cohesion. 
Matching Test: Match the terms with the appropriate 
definition. 


__— Shelf life. 
Assembly time. 
Drying time. 
Clamp time. 
Curing time. 
______- Wet tack. 
a. Time for glue joint to reach full strength. 
b. Length of time the adhesive is spreadable. 
. Describes how well the adhesive sticks on 
the surface where it is applied. 
d. Length of time the adhesive can be stored 
before it is unusable. 
e. Chemical reaction time for the adhesive to 
reach full strength. 
f. Length of time from spreading the adhesive 
to the time when clamps can be removed. 
Matching Test: Match the adhesive with the appropriate 
category. 


oy et 


f 


8. Casein. 

9, Hide. 
10. Plastic resin. 
it Acrylic resin. 
12 Aliphatic resin. 
13. Resorcinol. 
14. Hide. 


a. Ready-to-use liquid. 
b. Powder mixed with water. 
c. Liquid mixed with a powdered catalyst. 
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Bond components together with contact 
cement 

a. immediately after spreading the cement 

b. immediately after the cement sets 

c. immediately after the cement cures 


d. any time 

The contact cement that is safest to use is 

Three construction adhesives are P 
and 


Where is grout used? 

Super glue refers to 

a. contact cement 

b. epoxy adhesives 

c. cyanoacrylate adhesives 

An adhesive in both liquid and solid stick 
forms is 


Adhesives can be applied by i , and 


Name three adhesives adaptable to radio 
frequency gluing. 


Gluing and Clamping 


Objectives 


After studying this chapter, you will be able to: 

# Identify types of clamping devices. 

# Select clamps to assemble various joints. 

% Protect workpieces from clamp damage. 

% Explain the procedure for assembling your 
product with clamps. 


important Terms 


3-way edging clamp locator board 


backing blocks maxi-clamp system 
band clamp miter clamp 

bar clamps quick-release clamp 
bed frame screw clamps 
C-clamp spring clamp 

cam clamp starved joint 

edge clamp fixture veneer press 

hand screws web clamp 


hold-down clamp wedge clamp 


Ciamps are like another pair of hands for the 
cabinetmaker. They may hold a workpiece while 
you are processing it. They can secure a jig in place. 
They might also hold featherboards or stop blocks 
so your hands stay away from the point of opera- 
tion. Use clamps to reduce accident risks when you 
work with tools and machinery. 

Clamping is most often associated with adhe- 
sive bonding when assembling a product. Here, 
clamping is a two-step procedure. To assure proper 
fit, position and secure workpieces without adhe- 
sive. This is called a trial assembly, or dry run. Now, 
remove the clamps, spread the adhesive, and clamp 
the final assembly. 

Clamps come in many shapes and sizes. Some 
are designed for one specific purpose. Others hold 
glue joints as well as attach jigs and fixtures. With 
most, you can control the amount of clamp pres- 
sure. Clamp pressure is achieved with springs, 
screws, threads, levers, cams, and wedges. 
However, spring clamp pressure depends on the 
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strength of the spring. Except for the spring clamp 
and vacuum press, the clamps discussed in this 
chapter are positioned and tightened by hand. 
Clamping machines are discussed in Chapter 52. 
These use hydraulic or pneumatic pressure. 


Spring Clamps 

Spring clamps have jaw lengths ranging in size 
from 4” to 12” (102 mm to 305 mm). See Figure 33-1. 
Jaw opening range is from 1” to 4” (25 mm to 
102 mm). They may have vinyl coated jaws and 
handles to prevent marring the material. Dip clamp 
jaws in liquid plastic. The plastic, which cures to be a 
soft protective covering, is available in most hardware 
stores. The coated handles also improve your grip. 

Spring clamps are easy to use. Pressure is 
constant depending on spring tension. However, you 
cannot control the pressure as with screw thread 
clamps. You might attach trim or inlays with spring 
clamps. See Figure 33-2A. You might also use vise 
grips. See Figure 33-2B. Place a protective piece of 
material between your workpiece and the jaws. 


Figure 33-1. Clamps are placed on the workpiece after 
the adhesive is applied (American Tool Companies) 
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Screw clamps allow you to vary the amount of 
pressure. This is both an advantage and disadvan- 
tage. While screw clamps allow you to properly 
tighten the joint, you can also overtighten them. 
When bonding an assembly, too much pressure 
both crushes the wood cells and may cause a 
starved joint. A starved joint is one that does not 
have enough adhesive. The adhesive squeezes out 
or too little was applied in the first place. Another 
disadvantage of screw clamps is you can fail to give 
enough pressure to glue joints. The glue will not be 
forced into wood cells within the joint. The bond 
will be weak. 


Hand screws 


Hand screws are one of the oldest woodworking 
clamps known. They range in size from a 4” (102 mm) 
jaw length and maximum opening of 2” (51 mm) to a 
24” (610 mm) jaw length and a 17” (432 mm) opening. 
See Figure 33-3A. 

People assume that screw clamps will not mar a 
workpiece because they are made of wood. This is 
not true. Marring will occur if the clamp is made of a 
harder wood than the material being held. Also, 
dried adhesive on the jaws is apt to dent the material. 
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Figure 33-2. A—Using spring clamps. (American Tool 
Companies) B—Using vise grips. (Franklin International) 


You can adjust the jaw opening one handle at a 
time or by rotating both handles. For quick changes, 
swing the hand screw with both handles. This keeps 
the jaws parallel as the clamp opens. See Figure 33-3B. 

When applying pressure, use the full surface of 
the jaws. Also make sure that the jaws are parallel. 
Otherwise, unequal pressure is applied and the 
workpieces are apt to separate. 


Figure 33-3. A—Hand screw jaws, when set parallel, will 
apply pressure evenly along the entire length. The jaws 
of the right clamp are not parallel. B—Swing clamp on 
centerline shown to keep jaws parallel as the clamp 
opens or closes. (Chuck Davis Cabinets) 


Bar clamps 


Bar clamps can be used for short and long spans. 
They range from 6” (152 mm) to 8’ (2438 mm), 
depending on the style. See Figure 33-4. They consist 
of a steel bar or pipe, fixed jaw (or head), movable jaw 
(or head), and screw handle. 

To use a bar clamp, turn the screw handle 
counterclockwise as far as it will go. Slide remov- 
able jaw to the jaw’s maximum opening. You may 
have to press a lever on the movable jaw or lift it 
from a notch in the bar. Place the fixed jaw against 
one side of the assembly. Place backing blocks 
(scrap wood) between the workpiece and the jaws. 
Then slide the movable jaw against the other side. 
Finally, tighten the screw handle to exert the correct 
amount of pressure on the assembly. For a glue 
joint, adhesive should ooze from the joint. 


Edge clamp fixture 


An edge clamp fixture is a bar clamp accessory. 
It is often used to attach edging or trim, or hold 
some types of joints. See Figure 33-5. Slip the edge 
clamp between the bar clamp and the workpiece 
before tightening the bar clamp. 


Figure 33-4. A—These sliding head bar clamps differ 
from the normal in that they exert pressure to spread the 
workpiece. B—Sliding bar clamps are available in a 
variety of sizes. (American Tool Companies) 
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C-clamps 

C-clamps, often called carriage clamps, are used 
quite often in the shop. See Figure 33-6. They can 
secure jigs to tabletops and machines as well as 
bond some types of joints. 

The maximum opening (frame size) may range 
from 1” to 18” (25 mm to 457 mm). The throat depth 
from screw to frame can be 1” to 4” (25 mm to 
102 mm). C-clamps may be further classified as 
light or industrial duty, depending on their 
strength. At the end of the screw jaw is a “foot” that 
swivels to prevent the screw from digging into the 
material. Again, it is best to place backing blocks 
between the jaws and the material. 


Figure 33-5. Use edge clamp fixtures to apply bonding 
pressure around the edge of tabletops. 
(Franklin International) 


Figure 33-6. Clamps can secure mitered corners. 
(American Tool Companies) 
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3-way edging clamp 

The 3-way edging clamp is a combined C-clamp 
and an edge clamp fixture. See Figure 33-7. However, 
unlike the C-clamp, two screws hold the clamp. 


Web and band clamps 


Web and band clamps apply pressure in one 
direction—toward the center of the assembly. They 
are essential for irregular shapes. A cloth webbing, 
rubber strap, or steel band is pulled tight around 
the assembly. See Figure 33-8. A friction lock 
prevents the belt from loosening. A screw handle or 
steel hook allows you to apply the final pressure. 

Light duty clamps are called web clamps. They 
have a 1” (25 mm) nylon web or belt about 12’ to 15’ 
(3.7 m to 4.6 m) long. Heavy duty clamps, called 
band clamps, have a 2” (51 mm) fabric or steel band. 

One type of band clamp uses stretchable rubber 
straps and steel hooks. Place hooks on the strap at a 
distance slightly less than the perimeter of the 
assembly. Stretch the strap and slip the two hooks 
together. See Figure 33-9A. 


Figure 33-7. A—3-way edging clamps may be applied 
with the right angle screw off center. B—Right angle 
screw is centered. (Shopsmith) 
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Figure 33-8. A web clamp holds this chair frame until the 
adhesive sets. (Adjustable Clamp Co.) 


Another band clamp includes 90° corner blocks. 
They can be moved to fit around frames. The band 
slides through them while tightening, Figure 33-9B. 
These clamps can increase efficiency. One band may 
replace four or more bar clamps, for example. Test 
the use of this clamp during your dry run. 


Figure 33-9. A—The rubber cord is looped through the 
metal hook to adjust the length of the band clamp. 
(Brookstone Co.) B—This clamp has 90° corner blocks for 
frames and other rectangular assemblies. (Vermont 
American Tool Co.) 


Miter clamps 


Miter clamps are designed specifically for miter 
joints. Two screws hold the workpieces at the proper 
90° angle. See Figure 33-10A. There is no direct pres- 
sure on the joint so it is important that you position 
and hold the workpieces while tightening. 

Another miter clamp style can be used for 
workpieces which join at angles other than 90°. 
However, you must drill holes in the workpieces. 
See Figure 33-10B. Holes can be hidden later. 


Maxi-clamp system 


The maxi-clamp system is a set of screws and 
fixtures that can be fastened many ways. See 
Figure 33-11. Arrange the clamp to fit your needs. 
Pressure can be applied in one, two, or three directions. 
Arrange the clamp setup during your trial assembly. 


Workbench vises 


Many cabinetmakers find that their workbench 
vise occasionally meets a specific clamping need. 
The vise may be built in or attached to the bench. 
See Figure 33-12. 
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Figure 33-10. A—Miter clamps can apply pressure across 
corners. (Record Ridgway Tools) B—This clamp pulls 
workpieces together using holes drilled in the back of the 
frame. (Shopsmith) 
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Figure 33-11. A—Maxi-clamp system parts. B—Clamping 
a frame. C—Attaching a chair back. D—Clamping in three 
directions. (Shopsmith, Leichtung, Inc.) 
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Hold-down clamps 


Hold-down clamps temporarily secure an 
assembly to the table- or bench top. This keeps the 
components in the same plane. They may be used to 
clamp lap, miter, and other joints when installing 
fasteners. The clamp attaches through the bench 
stop hole with a bolt. See Figure 33-13. It may also 
fasten to the slot of a machine table. 


Veneer press 


Veneer presses are used to hold veneer to a wood 
substrate when gluing. This process is called veneering 
or overlaying. The practice has decreased since cabi- 
netmakers can buy hardwood veneer plywood. 
However, many woodworkers still overlay rare and 
expensive hardwood veneers to lower priced, more 
stable materials such as particleboard and MDF. 

A traditional veneer press has one or several rows 
of bolts mounted in a bed frame. See Figure 33-14. The 
bolts apply pressure on an upper caul. Sandwiched 
between the upper and lower cauls is your work. The 
size of the workpiece is limited due to structural 
requirements involved in provided the pressure 
required over large areas. 


A 
Attached 
fence 
Use a vise to 
apply pressure 
B 


Figure 33-12. A—Vises may be built into the workbench. 
B—Using a fence and vise you can apply pressure to 
a frame. 


Vacuum bag press 


A vacuum bag press works on the principle that 
air above and around us has weight or exerts pres- 
sure. This pressure is about 15 pounds per square 
inch, or 29.9 inches of mercury at sea level. This 
pressure is equal in all directions. For example, by 
sucking on a straw to remove the air, a vacuum is 
created and the air pressure on the surface of the 
liquid in the glass pushes the liquid up the straw. 

With vacuum bag presses, the air is removed from 
the bag and the air pressure on the outside presses 
inward. Air is removed from the bag, Figure 33-15A, 
to create the vacuum with either a rotary vane 
vacuum pump, Figure 33-15B, or Venturi vacuum 
generator. The time to evacuate one cubic foot of air 
to 24 inches of mercury varies from 6 to 34 seconds. 


Figure 33-13. Position hold down clamps where needed. 
(Adjustable Clamp Co.) 


orkpiece - 


A Uaf cai 
Lower caul- 
Bed frame 


Figure 33-14. Parts of a veneer press. 
(Franklin International) 


Working vacuum is 25 inches of mercury. Vacuum 
pumps maximum vacuum varies from 27 to 29.9 
inches of mercury and Venturi vacuum generator’s 
maximum is 28 inches of mercury. 

To use vacuum bag presses, make a grooved 
platen from a sheet of thermofused melamine panel 
and insert it into the vacuum bag. The platen serves 
as a flat base for the workpieces and the grooves 
provide an escape route for the air. Prepare the 
substrate and laminate (veneer or HPDL) in the 
usual manner, apply a thin even layer of any wood- 
working glue to the substrate, and lay the laminate 
on top. Place a thin caul on top of the laminate. A 
scrap sheet of HPDL works well as a caul. Move the 
work to the platen. Snap on the double sided 


Figure 33-15. Vacuum. bag press 
A—Vacuum bag, snap-on C-channel, and connecting 
tubing. The vacuum bag stores in a small space when not 
in use. B—Rotary vane pump. Hose connection mani- 
folds allow connecting two or three bags to one pump. 
(Mercury Vacuum Presses, Inc.) 


components. 
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C-channel to close the bag. Turn on the pump and 
make final adjustments before applying full 
vacuum. Clamp time is about an hour. 

Stock bag sizes are available that will accept 
material ranging from 49” by 23” (1245 mm by 
584 mm) to 49” by 169” (1245 mm by 4292 mm). 
Custom bag sizes are available. 

When making bent laminations, only a single 
concave or convex form need be made. See 
Figure 33-16. Form construction and set-up time are 
reduced. Place the glue coated laminates and a thin 
caul on the form. Use tape to temporarily hold them 
in position. Place the assembly in bag, close the bag 
with the C-channel, and turn on the pump. Clamp 
time is about three hours. 


Membrane press 


Tabletop membrane presses provide pressing of 
veneers and other overlays on flat or contoured 
surfaces. See Figure 33-17. They also work well 
for making bent laminations with multiple glue 
lines. The membrane press uses a flexible silicone 
rubber membrane and a seal attached to an 
aluminum frame and platen. Capacity of different 
models are 39” by 48” (991 mm by 1220 mm), 39” by 
72" (991 mm by 1829 mm), and 51” by 97” (1295 mm 
by 2464 mm). Counter-balance gas springs assist in 
opening and closing. A vacuum hose connects the 
frame to the vacuum pump. 

To use the tabletop membrane press, lift the 
frame and place the glue coated assembly on the 
platen. Close the frame and turn on the vacuum 
pump. Atmospheric pressure instantly pushes the 
frame against the platen creating a seal. Full 
vacuum pressure is achieved in just a few seconds. 
The atmospheric pressure bears uniformly on the 
membrane, which is pressing the workpiece inside. 


ne s l 

TAN Pe e z 
Figure 33-16. Half round forms can be used with vacuum 
bag presses. Provide holes for the air to escape from the 
inside of the form. The form must be strong internally to 
withstand the pressure. (Mercury Vacuum Presses, Inc.) 
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Other Clamps 


Several other common hand clamps are quick 
release clamps, cam clamps, and wedge clamps. These 
use neither screws nor springs to apply pressure. 


Quick-release clamps 


Quick-release clamps can be used to quickly 
apply a preset, uniform pressure on an assembly. 


Figure 33-17. A—Atmospheric pressure at work with a 
tabletop membrane press. B—Press operation is 
complete. A variety of shapes and thicknesses up to 6” 
(152 mm) high can be laminated in this press. (Mercury 
Vacuum Presses, Inc.) 


They may be lever or air pressure operated. You will 
often use them with a jig or fixture, to assemble 
multiple products. See Figure 33-18. The clamp is 
attached to the jig with screws or bolts. You might 
also attach them to a drill press table. 


Cam clamps 


Cam clamps consist of a fence, locating pins, 
and cams. These are placed on a drilled hardwood 
locator board. See Figure 33-19. The board’s holes 
are spaced for standard sizes. 

Cam clamps are versatile. Many sizes of frames 
can be clamped quickly. Position a trial assembly to 
accurately arrange the pins and fences, then cams. 
Turn the hex head of the cam with a wrench to 
apply pressure. The simple action of the cam 
permits quick assembly. 


jig. This jig, made of plywood with a fence and clamps, 
is for assembling picture frames. It is clamped to the 
workbench with a bar clamp. (Craft Products) 


Figure 33-19. Cam clamps, positioned on the locator 
board, adjust to frame sizes. (Meyer Vise Co.) 


Wedge clamps 


You can make wedge clamps to suit a variety of 
frame clamping purposes. The clamp consists of 
four fences attached to a metal covered bottom 
board. See Figure 33-20. The metal prevents excess 
adhesive from bonding the frame to the clamp. 
Pairs of wooden wedges slide past each other to 
apply pressure. Tap the wedges with a mallet to 
fully hold the assembly. 


Clamping Glue Joints 

The quality of your product depends greatly on 
the care you take to process and assemble it. 
Clamps provide help for these purposes. Clamping 
helps you saw, drill, and process workpieces accu- 
rately. When you are ready to assemble the product, 
clamps provide the necessary pressure for good 
glue joints. Before clamping glue joints, make sure 
all workpieces are smooth and that the proper tools 
are available. 


Gathering Tools and Supplies 


The following tools and supplies must be 
readily available when preparing to assemble a 
product: 

% Select the proper adhesive. For water-base 
and two-part adhesives, have measuring 
devices handy. Mix the adhesive only when 
you are ready to spread it. Squeeze bottles, 
with nozzles, are best for ready-to-use adhe- 
sives. If you will be RF gluing the product, 
check that all equipment is present and in 
good working condition. 

% Lay out the correct number and type of 
clamps preset to the approximate opening. 
Select clamps that will provide adequate 
pressure and clamp to workpiece contact. 


Workpiece 
(mitered 
frame) 


Wedges 


Wedges 
Metal cover 7 


Figure 33-20. Make a simple wedge clamp to assemble 
small frames quickly. 


) 
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3 Make backing blocks or buy clamp pads to 
place between the clamp and wood to prevent 
marring the surface. See Figure 33-21. 

% Acquire the proper adhesive applicator. For 
small areas, use a bottle, brush, or stick. For 
larger areas, consider a roller or sprayer. 

% Obtain a sponge or rag and water or solvent to 
wipe off excess wet adhesive. Dried adhesive 
will’ not absorb stain during finishing. 
Therefore, that area will retain its natural color. 

*¥ Cut and place wax paper between clamps or 
backer blocks and the workpiece at a glue 
joint. This prevents clamps from being 
bonded to the assembly. It also retards stain 
marks caused by glue contact with metal 
clamps. See Figure 33-22. For wood hand- 
screws, consider coating them with paste 
wax or silicone spray. 

æ Have a rubber mallet handy to tap joints into 
alignment once the assembly is glued and 
clamped. 

æ Select a framing and/or try square to check 
squareness of the assembly. When necessary, 
have a sliding T-bevel preset to check angles 
of your product. 


Backing 
blocks 


Workpieces Wax paper 


Figure 33-21. Backing blocks and clamp pads protect 
your product from damage caused by clamp jaws. 
(Adjustable Clamp Co.) 
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Figure 33-22. Typical wood stain caused by bar clamp. 


% Use a straightedge to check the flatness of 
glued panels. For case assemblies, use it to 
see if excess pressure was applied which 
would cause cupping. 


Clamping Procedure 


The procedure for clamping includes making a 
trial assembly (also called a dry run), applying 
adhesive, and clamping the assembly. 


Trial assembly 


First, secure the components without adhesive. 
Use pads or backing blocks to protect the wood. 
Position clamps so that joints are given the neces- 
sary pressure. Have as much clamp surface in 
contact with the workpiece as possible. Place bar 
clamps alternately over and under the workpiece 
where possible. This evens out pressure and 
prevents cupping the wood. Also clamp workpieces 
with hand screws against bar clamps to prevent 
cupping. Whenever feasible, use clamps in pairs on 
both sides of the assembly. See Figure 33-23. This 
prevents one end from being separated while the 
other is being joined. 

Inspect all joints, dimensions, and angles of the 
clamped assembly. The joints should fit well 
without excessive pressure. See that all dimensions 
are correct. Be sure that corners are square or at the 
angle shown on your shop drawings. 

If the assembly fits properly, loosen the clamps 
just enough to remove them. Lay them aside in an 
orderly manner. You will want to reuse them after 
the adhesive is spread. They should not need to be 
adjusted again. 

As you disassemble the workpieces, you may 
wish to mark them. With a pencil, lightly write 
letters or numbers on adjoining workpieces. These 
help identify mating parts during reassembly. 


Figure 33-23. The same number of clamps have been 
placed on each side of this case assembly. Doing so 
balances clamp pressure. (American Tool Companies) 


Applying adhesive 

Your next step will be to apply the adhesive. Lay 
all workpieces out in an orderly manner. This will 
make clamping more efficient. If you are using a 
two-part adhesive, mix the proper amount. Then 
spread the adhesive to all surfaces being bonded. 
Applying adhesive to both parts of a glue joint is 
better than a single spread. However, with hot melt 
glue, one surface is sufficient. 

For glues with a short assembly time, layout 
and glue subassemblies first. Then glue these 
together later.to complete the product assembly. 

For liquid adhesives, once you have spread the 
glue, let it set for about a minute. This increases the 
wet tack. Then it is necessary to fit workpieces 
together quickly and accurately. 


Clamping the wet glue assembly 


After the glue is spread, reassemble the compo- 
nents. Insert wax paper between joints and clamps. 

At first, lightly tighten all the clamps. Use a 
square and T-bevel to check adjustment frequently. 
Have a rubber mallet handy to tap joints into align- 
ment. Then tighten clamps evenly. Again check the 
squareness and alignment of components. If neces- 
sary, use a block of softwood and a mallet or 
hammer to move misaligned joints. Place a straight- 
edge over flat surfaces to check whether compo- 
nents have bowed under pressure. If so, relieve 
pressure slightly. 

Properly fit glue joints require little pressure. 
Overtightening the clamps will result in a starved 
joint. Properly clamped joints will have small beads 
of glue at intervals along the joint. See Figure 33-24. 


When the assembly is securely clamped, wipe off 
all excess adhesive. Sprinkle sawdust over the 
oozing glue beads to make the adhesive easier to 
remove. Dried adhesive can be removed later with a 
cabinet scraper. Do not wet the product surface with 
water or solvent. This only spreads the glue. The glue 
film would have to later be removed by sanding. 

Allow the glue to reach its set time before 
removing clamps. When possible, it is advised to 
leave clamps on during the curing time also. 
Material and environmental conditions affect the 
adhesive set and cure time. 


Edge-to-edge Bonding 

Frequently, a cabinetmaker needs boards wider 
than can be readily bought. Also, exceptionally 
wide boards tend to warp. Make them by edge- 
gluing narrower stock. The component arrange- 
ment is most important when edge gluing. 
Alternate the end grain (curve of the annual rings) 
with each piece. See Figure 33-25. This reduces the 
amount of cup in the assembled board. 

Some lumber will be wide enough, but cupped. 
Removing the cup by planing the surfaces will 
likely reduce the thickness too much. You can rip 
the board into narrow pieces and edge-glue them 
back together as shown in Figure 33-25B. 

The procedure for edge-gluing stock to make 
wider boards is: 

1. Rip and joint narrow stock. 
2. Cut all workpieces 1/2” (12.7 mm) longer than 
the final length of the component. 


——— Glue bead 


Figure 33-24. A properly clamped glue joint should have 
glue beads, but not runs. The absence of beads may indi- 
cate a starved joint. 
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3. Arrange the end grain pattern and mark 
mating joints. See Figure 33-26. 

4. Place bar clamps on a flat surface and place the 
workpieces on it. 

5. Position bar clamps every 10” to 20” (254 mm 
to 508 mm). Two clamps should be located near 
the ends. 

6. Place wax paper over the clamps to prevent 
discoloring the wood. 

7. Arrange workpieces on the clamps as marked. 

8. Apply adhesive to the workpiece edges and 
press them together. 

9. Lay wax paper over the glued joints. 

10. Place bar clamps over the assembly, spaced 
between the bottom clamps. See Figure 33-27. 
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Figure 33-25. A—Edge-gluing workpieces without alter- 
nating grain pattern results in more warp and less 
surfaced thickness. B—Properly positioned workpieces 
results in less warp and greater surfaced thickness. 


Figure 33-26. Lightly mark workpieces with a pencil to 
identify mating joints. 
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11. Tighten the bar clamps, making sure the work- 
pieces lie flat on the bottom clamps. Also check 
that joints remain aligned; if not, strike them 
with a mallet. 

12. If one or several pieces are cupped, clamp them 
to the bottom bars with hand screws. See 
Figure 33-28. 

If you are edge-gluing boards of the same thick- 
ness, double clamps work well for alignment. See 
Figure 33-29. First, slide the lumber between the 
bars. Then set the clamps to the approximate width. 
Twist the double bar clamps as you tighten the 
screw. One bar will be flush above and the other 
will align the boards below. 


Figure 33-27. Alternate bar clamps on top and bottom of 
assembly. Use a mallet to position boards which slip out 
of place. (Franklin International) 


Figure 33-28. Hand screws hold boards against bar 
clamp for alignment. 


Face-to-face Bonding 


For thicker components, bond workpieces face- 
to-face. By reversing the end grain pattern, a 
component made of two pieces is less apt to warp 
than solid lumber. Match grain patterns if possible. 
Straight grain patterns are less likely to warp than 
figured grain. 

Use handscrews when clamping workpieces face- 
to-face. See Figure 33-30. This puts pressure in the 
center and at the edges. The procedure is as follows: 


Figure 33-29. Double bar clamps align the boards while 
clamping. 
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Figure 33-30. Hand screw jaws should be adjusted 
parallel with the surfaces. Notice how clamped assembly 
at left has separated because of uneven pressure. 
(Adjustable Clamp Co.) 


1. Preset the clamp jaws parallel and to the 
approximate opening of the assembly. 

2. Apply a double spread of adhesive. 

3. Place the workpieces together with the end 
grain (annual rings) opposite each other. 

4. Position and tighten the first handscrew at one 
end of the assembly. 

5. Set additional clamps working toward the 
other end. Space them about 10” to 20” (254 mm 
to 508 mm) apart. If the glue doesn’t ooze from 
the joint, add more clamps. 


Clamping Frames 


When clamping frames, it is important that you 
work on a flat surface. This helps align the frame. 
Figure 33-31 shows a typical frame clamping 
arrangement. If the frame becomes out of square, 
shift one or two bar clamps at a slight angle. This 
diagonal force pulls the frame into alignment. Then 
look across the frame to be sure it is not twisted. 


Figure 33-31. Clamping a frame with 8’ (2438 mm) and 
3’ (914 mm) bar clamps. (Adjustable Clamp Co.) 


Summary 


Clamps are used to position and hold assem- 
blies They also serve as extra hands while you are 
processing materials. They can hold jigs and 
fixtures in place during production. 
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Clamp pressure is achieved with springs, screw 
threads, levers, cams, and wedges. Hand clamp 
pressure is adequate for most cabinetmaking 
purposes. Hand clamps include spring clamps, hand 
screws, bar clamps, edging clamps, band clamps, 
and miter clamps. Quick-release, cam, and wedge 
clamps are also common. Machine clamps are used 
for high production operations. Clamp pressure is 
supplied by pneumatic or hydraulic rams. 

The bonding procedure involves a trial 
assembly, spreading the adhesive, and clamping the 
glued assembly. The trial assembly is made to check 
the fit of joints. It also lets you experiment with 
positioning clamps for proper pressure. Then adhe- 
sive is spread on the components, after which they 
are reassembled and clamped. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Clamps are used for both and 
2. With a spring clamp you cannot adjust the 
3. List an advantage and a disadvantage of using 
screw clamps. 
4. The position of hand screw jaws when clamped 
should apply pressure ; 
. at the tip of the jaws 
. at the back end of the jaws 
. the entire length of the jaws 
. only with the top jaw to prevent workpiece 
damage 
5. Two styles of bar clamps are and 
6. An edge clamp fixture is used with a(n) 
clamp. 
7. A light duty band clamp is called a(n) __. 
8. Quick-release clamps are often part of a(n) 
or 
9. Cam clamps are most used to assemble 
10. List eight tools or supplies you should have on 
hand before clamping. 
11. You assemble your product without adhesive 
during a(n) 
12. Explain four considerations when positioning 
clamps. 
13. Diagram the direction of the annual rings when 
gluing stock edge-to-edge. 


Anon 
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Shown are various styles and sizes of clamps. (De-Sta-Co Industries) 


Bending and Laminating 


Objectives 


After studying this chapter, you will be able to: 

% Identify methods of dry bending wood. 

% Describe the procedures for wet bending wood. 

æ Follow the procedures for laminating flat and 
curved components. 


Important Terms 
elasticity plasticizing 
free bending segment lamination 


full surface, one straight laminations 


direction lamination wet bending 
kerf bending wood bending 
partial surface lamination wood laminating 


Many furniture designs require processes 
beyond cutting and assembling solid wood compo- 
nents. Thicker and stronger cabinet parts are made 
by bonding two or more pieces of wood together. 
This is laminating. Curved pieces, such as drawer 
fronts, chairbacks, and table aprons are made by 
‘bending and/or laminating. 


Wood Bending 


Wood bending is the process of forming a piece 
of solid lumber into a curve. See Figure 34-1. Under 
pressure, wood fibers compress on the inside of the 
curve and stretch on the outside. 

All wood species will bend to some radius. See 
Figure 34-2. This is called elasticity. However, the 
grain pattern and the amount of defects in the wood 
are more important than the species. Select straight 
grain wood for bending. Samples with figured 
grain are more likely to split. There should be few 
defects in wood. Use wood free of knots, checks, 
splits, and other separations of the grain. Blue stain 
or other surface blemishes do not affect bendability. 

Moisture content in the wood also affects the 
radius of the bend. Moistening increases bend- 
ability. This is why most lumber is steamed before 
being bent. 
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Figure 34-1. These chair backs and arms were steam bent 
to form gentle curves. (Thomasville) 


Plywood and fiberboard can also be bent. 
However, the bending radius is limited. Plywood 
limits are shown in Figure 34-3A, and fiberboard 
limits are shown in Figure 34-3B. This is due to 
cross grain fibers and adhesive. 

Bending requires pressure. The sharper the 
curve’s radius, the greater the required pressure. 
The pressure is usually supplied by a mold and 
clamps. The mold is the shape of the desired curve. 
Clamps or a press hold the wood to the mold. 
Gentle curves form with the aid of clamps or 
wedges. Sharp bends may require a hydraulic press 
and several tons of pressure. 

Listen to and watch the material during the 
bending process. If a cracking noise can be heard, 
the bend radius is too sharp. You may have to plane 
the lumber thinner. 

Wood and manufactured wood products bent 
while dry must be held in place permanently by 
glue, joints, or mechanical fasteners. Stress is 
produced when wood is bent without moisture. 
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Minimum Bend Radius - 
Dry 1/8” Steam 1” (25 mm) 


(3 mm) w/mold wo/mold 
(inch) (mm) (inch) (mm) (inch) (mm) 


Sitka Spruce 810 


37 940 


Western Red 
Cedar 

*Data not available 
Figure 34-2. This table shows the approximate radius 
for bending selected wood samples. Numbers indi- 
cate the smallest radius that should be attempted. This 
may vary according to what type of machines or pres- 
sure are used. Dry bending samples were tested at 12 
% moisture content. Steam bends were tested at 25% 
M.C. 


This method of holding the wood should be 
designed into the product. See Figure 34-4. 
The illustrated kitchen island features a 14" 
(6 mm) veneered MDF panel with a 42” (1067 mm) 
radius. The panel is fastened with glue to twelve 
%" by %" (19 mm by 19 mm) vertical stringers 
let into four curved horizontal ribs. Screws into 
the top and bottom rib reinforce the glue. The 
screws are then covered by the steam-bent half- 
round moldings. 

Moisture, heat, and chemicals make wood 
easier to bend. This is called plasticizing. Heat 
speeds up absorption of moisture by the wood 
fibers. After the wood is formed and left to cool and 


dry, it will closely hold the formed shape. Some 
springback is likely to occur. This is the wood’s 
attempt to return to its original straight shape. 


Dry bending 

There are two ways to bend lumber dry. One is 
to bend the workpiece by hand and hold it in place 
with fasteners. The other process is kerf bending. 


Plain bending 


Workpieces to be bent dry should pass a stress 
test. A sample is bent to the desired shape. If it 
cracks or splinters, plane the workpiece thinner and 
try again. Secure the bent wood with adhesive, trim, 
screws, or other fasteners. 


Kerf bending 


In kerf bending, you cut saw kerfs in one face of 
the wood. This allows sharper and easier bends 
than solid dry lumber. However, a kerf-bent curve 
is weak. It should be attached to another compo- 
nent, much as an apron is attached to a tabletop. 


Bending with saw kerfs 


Three measurements control the bending 
radius. One is the width of the kerfs. This is 
determined by the saw blade. The second is 
the depth of the kerfs. Generally, these are cut 
to about 1/16” (2 mm) from the opposite surface. 
The third is.the distance between kerfs. Making 
the kerfs too deep or too far apart is seen as a fold 
when the piece is bent. Cut kerfs in a scrap piece 
to test the bending characteristics of the wood 
you are using. 

You can kerf bend convex as well as concave 
curves. See Figure 34-5. In both cases, cut kerfs in 
back (hidden side) of the workpiece. If both sides 
are visible, kerf the concave side. Bend the work- 
piece to the desired shape (when the kerfs close). 
Then overlay the kerf side with veneer. 

When kerf bending, you must find three 
distances. 

% The circumference of the desired curve. 

Æ The length of lumber needed. 

* The distance between kerfs. 

To demonstrate the kerfing procedure, let’s make 
an apron for a round table. The table is 25” (635 mm) 
in diameter and has a 22” (584 mm) apron. First, 
calculate the circumference of the apron: 


Circumference = Pi x diameter 
Circumference = 3.14 x 22 
Circumference = 69 
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Out# ~~} 
(mm) 


(in) (mm) 
3.0 


1/8 

3/16 4.5 
1/4 6.0 
5/16 7.5 


Figure 34-3. A—This table shows the dry bending radius for plywood. Wet bending could soften the adhesive 
and separate the layers. (Forest Products Laboratory) B—Both untempered and tempered high density fiberboard 
(hardboard) can be bent. The radius varies on whether the smooth side of the board is outside or inside the bend. Heat 
bending was done between 300°F and 400°F (149°C and 204° C). (Forest Products Laboratories) 


Kerf Kerf 
Opens Closes 
Concave Convex 


a. side 


Figure 34-5. Kerfs can be made for both concave and 
convex curves. 


; ~~ ns , ~*~ 2" (51 mm), making the bend length 16” (406 mm). See 
S—s Saar: " Figure 34-6. Add two %” (19 mm) tenons and each 

Figure 34-4. Large radius dry bend using 1/4” MDF piece is 1714” (445 mm) long. 

panel with mahogany face veneers. The top and bottom 

half-round molding were steam bent and glued to the 

assembly. (Chuck Davis Cabinets) 


To determine the spacing between saw kerfs, 

proceed as follows: 
1. Cut a test board the exact width and thickness, 
but longer, than the apron pieces. See Figure 34-7. 


You need to bend four individual pieces to make 2. From one end of the board, mark the distance of the 
the entire curve. This means that each one will be % of radius of the curve (11” [279 mm] in this example). 
the circumference, or 18” (457 mm). However, 3. Make a saw kerf at this point to a depth of 
3⁄4" (19 mm) tenons will be cut in the apron pieces to 1 /16” (2 mm) from the other face of the board. 
insert into the table leg mortises. Subtract the width of A radial arm saw works best. 


the table legs to determine how much of the apron 4. Securely clamp the board with the kerf up. Place 
Piece is to be kerfed for bending. Each table leg is the free end of the board even with the table edge. 
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Bend length = 16” 
(406 mm) 


Mortise 


Figure 34-6. A—This round lamp table has an apron 
attached underneath. (Bassett) B—The apron is made of 
four kerf bent pieces attached to the legs with mortise 
and tenon joints. 


5. Lift the board until the kerf closes. 

6. Measure the distance between the end of the 
board and the table. (Suppose it is 1”.) This is 
the distance between kerfs. 

Kerfs are easily cut using a radial arm saw. Set 
the saw blade 1/16” (2 mm) above the table. Cut the 
workpieces as follows: 

1. Evenly space kerfs along the bent length. Far 
our example of 16” (406 mm) bending length, 
the distance will be 1” (25 mm) from the end of 
the tenons and 1” (25 mm) between kerfs 
centers. See Figure 34-8. Mark kerf centers. 

2. Set the saw 1/16” (2 mm) above the saw table. 

3. Cut the kerfs. 

Once the cuts are made, bend the workpiece to 
the proper radius and hold it in place with glue or 
fasteners. 


Bending with particleboard 


KerfKore® is a substrate with individual, evenly 
spaced ribs of particleboard. The ribs of particleboard 
are laminated between layers of phenolic impreg- 
nated and latex impregnated papers. See Figure 34-9. 


Scrap 


~<— Radius of work ———> 
wood 


Distance of 
kerf spacing 


Clamp work to table 


Figure 34-7. The distance between kerfs is found by 
bending a sample piece of material. 


17 1/2” Overall ean 


16” Bending length 


3/4” Tenons 


Figure 34-8. This is one of the four kerfed apron pieces 
for the table in Figure 34-6A. 


Figure 34-9. KerfKore® substrate was used for these lazy 
Susan shields. HPDL was laminated to both the inside 
and outside radius. It is an attractive means of protecting 
little fingers from the Susan in this busy travel agency. 
(Chuck Davis Cabinets) 


HPDL and phenolic backed veneers are lami- 
nated flat to the latex impregnated paper side using 
contact cement. The phenolic impregnated paper on 
the other side is sliced or cut away between selected 
ribs to allow for the bend. Bending the KerfKore 
causes the applied decorative facing material to 
compress the latex impregnated paper at the rib 
corners. Bending also causes the applied decorative 
facing material to stretch the paper and glue line in 
the rib centers. The result is a smooth radius. The 
reverse is true on an inside radius. 

With this composite construction, difficult to 
bend materials such as HPDL, Colorcore®, 
Vitricor®, Solicor®, etc. are able to be bent further 
than normal without cracking. For instance, Vitricor 
1/16” (2 mm), HPDL general purpose grade GP50, 
Colorcore, and Solicor can be bent to an outside 
radius of 34%” (89 mm) and 3” (76 mm) on an inside 
radius. Vitricor 1/8” (3 mm) can be bent to an 
outside or inside radius of 12” (305 mm). 

KerfKore can be used in many applications, 
including radiused side panels, column covers and 
wraps, free-form tables, two sided structures, 
curved doors, and flexible pocket doors. 

Some of the techniques of using this material are 
presented in Chapter 36. 


Wet bending 


Wet bending involves softening, or plasticizing, 
the lumber. The workpieces may be: 

% Soaked in water at room temperature. 

% Soaked in boiling water. 

% Placed in a steam chamber. See Figure 34-10. 

3% Wrapped in wet towels and placed in a 
i 200°F (93°C) oven. 
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You can make a tank, Vent 


convert an old water 
heater, or use capped 
galvanized pipe 


Heat source 
to boil water 
or 
connections 
to steam lines 


Figure 34-10. For soaking or steaming wood, use a 
nonrusting container that holds water. If you will be 
using a direct heat source, make sure the container is 
nonflammable. 


It is advisable to seal the ends of the wood 
before wetting. This limits moisture absorption into 
the cells and prevents checking while drying. Seal 
with varnish. 

Separate workpieces with strips of wood while 
they are being softened. This lets moisture surround 
each piece of wood. The final moisture content 
(M.C.) of the wood should be between 20% and 30% 
for good bendability. The higher the M.C., the easier 
any species of wood will bend. Allow about one hour 
of steaming or boiling for every inch of thickness. 

Several kinds of molds (forms) can be used to 
shape the moistened wood. Molds can be one-piece or 
two-piece. Wood is clamped to one-piece molds with 
clamps, blocks, or wedges. See Figure 34-11. This is 
called free bending. The curve can also be maintained 
with a form and a band clamp to hold the wood to the 
form. See Figure 34-12. In a two-piece mold, the wood 
is held between male and female forms. See Figure 34- 
16. Mold surfaces that will touch the workpiece 
should be covered, generally with plastic or sheet 
rubber. No nails or screws should penetrate the mold 
surfaces. They could rust and stain the wood. 

Pressure should be kept on bent wood until it 
dries. This may take several days. Removing the 
pressure too soon results in springback. Drying 
time will vary for each kind of wood and the 
thickness of the workpiece. 


Wood Laminating 


Wood laminating is the process of bonding two 
or more layers of lumber or veneer. The layers may 
be clamped flat or molded into contours. 
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Laminating i is done for several reasons. 

¥ A laminated component is typically stronger 
than the same size piece of solid lumber. 

« By alternating grain patterns, laminating 
helps stabilize dimensional changes. Solid 
wood has a tendency to warp. 


Wedges 


Moistened 


Plywood 
lumber y 


Figure 34-11. The wood must be held in place until it is 
thoroughly dry. Here, wedge clamps and blocks are 
attached in a curve on a plywood base. 


Metal strap Wax paper Bulkhead 
A 
Band 
clamp Wax paper 
Stock 


to bend 


Bulkheads 


Figure 34-12. A—When free bending, the ends are not 
contained. This allows the back of the wood to stretch. 
B—With end pressure supplied by bulkheads, the wood 
cannot stretch, only compress. The metal strap with- 
stands the tensile force. 


% Layers of wood can be bonded into curved 
shapes. These are stronger than the same 
shape cut from lumber. 

Some of the more common laminations are 
tennis rackets, skis, and chairbacks or seats. Most of 
these products could be cut from solid wood. 
However, because they must endure stress, bonded 
layers of wood are used. A wood beam is another 
example of a lamination. See Figure 34-13. A lami- 
nated wood beam may be stronger than the same 
size steel beam. 

Most curved product laminating is done with 
successive layers having the same grain direction. 
Thinner layers allow the wood to bend more easily. 
Some products, such as molded plywood, are two 
dimensional laminations. Here, each layer of wood 
is turned 90° from the previous layer. Although 
more difficult to form, two dimensional laminations 
are exceptionally strong. 


Selecting wood 


Both softwoods and hardwoods can be lami- 
nated. Hardwoods have somewhat better bending 
characteristics. Softwoods are used primarily for 
structural laminations, such as beams and plywood. 

For curved laminations, the amount of bend is 
affected by the defects and elasticity of the wood 
species. This was discussed earlier in the chapter. 
Rigid woods tend to split, and would be poor 
choices for curved laminations. 

Try to select straight-grained lumber without 
structural defects (knots, splits, and checks). These 
may split under pressure and weaken the strength 
of the lamination. If possible, identify the radial and 
tangential faces of the lumber. See Figure 34-14. 
It is better to use tangential faces for straight 


Figure 34-13. This lamination will be an arch for a cathedral 


ceiling. (Forest Products Laboratory) 


Tangential 
face 
(face grain) 


Radial 
face 
(edge grain) 


End grain 


Figure 34-14. It is important that you identify the three 
grain directions for proper laminating. 


laminations because of wood’s tendency to cup 
across that face. You will encourage the wood to 
warp when making curved laminations. For curves 
use either radial or tangential faces. 


Selecting adhesives 


Adhesives for laminating should have a long set 
time. Resin-type adhesives, such as urea resin glue, 
are the best. They have a lengthy assembly time, 
which gives you more time to position the wood 
layers. Casein glues are often used in industry for 
beams and other structural laminations. However, 
casein has a tendency to stain the wood. 


Laminating straight components 


With straight laminations, you increase strength 
and/or increase thickness. The more layers used, the 
less the lamination will warp. A common straight 
lamination is to make thick workpieces for turning 
spindles. See Figure 34-15. You might use two or more 
os to build up the thickness. Follow this procedure: 

. Resaw or rip the material across the tangential face. 

Cut workpieces slightly oversize, then plane 
them to size. 

3. Reverse the direction of the annual rings (seen 
in the end grain) as shown in Figure 34-15B. 

. Select the proper size and type of clamps. 

. Double spread the adhesive. 

. Follow the proper clamping procedure found 
in Chapter 33. 


Do e 


Laminating curved components 


Curved workpieces can be made by sawing. This 
is adequate for slight curves. However, with sharper 
curves, there is more crossgrain material, resulting 
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Figure 34-15. A—A billiards cue is a lamination of 
several pieces of wood. The proper direction of the wood 
grain limits the amount the cue will warp. B—Two pieces 
to be turned into a spindle. Notice how the annual rings 
of the end grain oppose each other. This balances the 
warp of each piece of wood. C—Turning the laminated 
part. The guard has been removed to show the operation. 


in a weaker product. As a result, it will break more 
easily. Laminating several layers of wood to obtain 
the curve will result in a much stronger product. 
Curved laminations are made one of three ways: full 
surface, partial surface, or segment. 


Full surface, one direction, curved laminations 


When straight laminating, you alternated the 
grain pattern to prevent warpage. With full surface, 
one direction laminations you do just the opposite. 
Grain direction is not reversed so curving the 
wood is easier. 
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Cutting veneer 


Curved laminations are made with veneer or thin 
strips. Most bending can be done with 1/8” (3 mm) 
thick layers. Generally, for one direction laminations, 
you cut material so it will be bent along its length. 
Flexible veneer can be cut with scissors. (Before cutting, 
wet the veneer to prevent splitting.) Flat veneer is cut 
with a jig saw or band saw. Thin stock can be ripped or 
resawn with a table saw. Check the minimum bending 
radius to determine how thin the stock can be and still 
bend properly. Refer to Figure 34-2. 

Sawed stock can be used but must be surfaced. 
This is a time-consuming task and wastes a great 
deal of wood. It may be more economical of both 
time and money to use veneer. 


Preparing the mold 


A mold is used to control the contour. It must 
keep pressure on the laminates until the adhesive 
cures. A one-piece mold with a web clamp may 
be adequate. You might also make an adjustable 
form out of plywood and wedge clamps. A 
two-piece mold works well for thin and thick lami- 
nations. See Figure 34-16. 


Molds should have rubber or plastic faces. This 
prevents damage to the wood and evens pressure 
across the surface. Lining the mold with wax paper 
or silicone spray prevents the adhesive from sticking. 


Stacking layers 


The method of stacking the layers is very impor- 
tant. For across-the-grain bending, look at the end 
grain. Stack layers with the growth rings parallel. 
See Figure 34-17. The curve of the rings should be 
opposite the curve of the mold. This is the natural 
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Intended 
curve Growth rings 


parallel 


Figure 34-17. Make sure the growth rings are parallel for 
curved laminations of veneer. The direction of the rings 
should be opposite the intended curve. 


Figure 34-16. Three two-piece molds were required to make the bent parts of the hall tree. 


cupping direction for lumber. To bend along the 
grain, look at the edge (radial) grain. Stack all layers 
with parallel radial grain. 


Laminating procedure 


The steps to follow when making curved, one 
direction laminations are: 

1. Cut material oversize. Allow 4%” (12 mm) extra 
across the curve and 2” (51 mm) or more extra with 
the curve. This allows material to form the curve 
and compensates for slippage when clamping. 

2. Stack the components, without adhesive, and 
properly align the grain of each layer. 

3. Clamp and bend the laminates against the 
mold without an adhesive. If the wood cracks 
or splinters when bent, release the clamps. You 
must either reduce the thickness of each layer, 
or preform the components by wet bending. 

4. Line the mold with wax paper or mold release. 

5. Apply a thin, even layer of glue to each 
matched surface. 

'6. Reassemble the layers. 

7. Slowly tighten the clamps. Begin at the middle 
of the mold, then tighten outer clamps. 

8. Allow the assembly to set and cure for at least 24 
hours or the time given on the adhesive container. 

9. Remove the lamination and scrape excess 
paper and glue from the surface. 

10. Mark and cut the final shape using a band saw. 
Then sand and finish. 


Full surface, two direction, curved laminations 


: You can laminate gentle, two-directional curves 
using layers of veneer. See Figure 34-18. Each layer 
is turned 90° to the previous one. The two halves of 
the mold should be well matched. Otherwise, air 
pockets may remain between layers after the adhe- 
sive dries. A veneer press or hydraulic press will 
provide ample clamping power. 


Partial surface laminations 


A partial surface lamination is done when you 
want to curve only the ends or edges of a work- 
piece. An example is the tips of water skis. The 
procedure is as follows: 

1. Make a series of resawing kerfs parallel with 
the face surface. See Figure 34-19A. At least two 
are needed, depending on the wood thickness. 

2. Clamp the workpiece, without adhesive, in a 
mold. It should bend without excessive stress 

or splintering. 

3. Remove the clamps. 
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Figure 34-18. Molded plywood. A—Successive layers of 
veneer should alternate grain pattern 90°. B—The two 
mold halves should match perfectly. C—The molded 
plywood will retain its shape without springback. 


4. Fit pieces. of veneer into the saw kerfs. See 
Figure 34-19B. They can fit snugly but not tightly. 

5. Remove the veneer. es 

6. Apply adhesive to all surfaces being bonded. 
Wet a cloth with adhesive. Pull it through the 
saw kerfs to coat them. 

7. Slide the veneer into the kerfs. 

. Reset the clamps and tighten. See Figure 34-19C. 

9. Allow the assembly to set and cure. See 
Figure 34-19D. 


(00) 


Segment laminations 

Segment laminations are curves built of rows of 
solid wood pieces. Each layer is staggered, much 
like brick laying, with a minimum of three layers. 
See Figure 34-20A. This way, there is no continuous 
joint from layer to layer. The procedure for segment 
laminating is as follows: 
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Figure 34-19. Partial curved laminations. A—Kerfing. 
B—Inserting veneer in the kerfs. C—Gluing and 
clamping the lamination. D—Finished product. 


1. Lay out a full-size pattern of the curve. 

2. Establish the length of each segment. Select a 
length that covers both inside and outside 
layout lines. 

3. Determine the angle for segment ends. 

4. Saw all the segments. Use a miter saw or table 
saw with a miter gauge. 

5. Apply adhesive and assemble the segments on 
the layout. 

6. Apply pressure until the adhesive sets and cures. 
(Use hold-down clamps or place weight on the 
top layer.) 

7. Saw the outer and/or inner segment curves on the 
band saw. You may not wish to saw a hidden side. 

Another method is to curve the edge of each 
segment before assembling them. Make a template 
of one segment. Then saw all segments using a 
scroll or saber saw and the template. Assemble the 
components as you did in steps 5 and 6 above. 

After the segment curve has dried, you should 
smooth it with a plane, scraper, and/or abrasives. 
Veneer may be applied to hide the segment joints. 


Figure 34-20. A—Segment laminations made of bonded 
short wood pieces. B—The assembly is band sawed to 
the final curve. 


Think Safety—Act Safely When 
Bending Wood 


Wood is bent using pressures that vary 
according to wood species. Machine pressure may 
exceed 100,000 pounds. There is always a danger of 
the wood snapping or you becoming caught in a 
press. When bending wood: 

Æ Wear eye and face protection. 

æ Wear heavy gloves. 

æ Use care around heat and steam sources to 

avoid burns. 

Æ Stay clear of presses in operation. 


Summary 


Bending and laminating are processes used to 
make curved components and thicker or stronger 
straight workpieces. These are involved processes 
and require skill in many areas of woodworking. ( 

Bends can be made dry or with moisture and 
heat. Gentle curves can be made with relative ease. 
Sharp bends likely will require molds or forms an 
a source of pressure or vacuum. 

Bends made by laminating are much easier than 
bending solid wood. Layers of veneer can be coated 
with adhesive and held in a form until dry. Strai 
laminations are made to increase the size and/ 
thickness of a part. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


i, 


pi 
3. 


a Ae 


When bending wood, fibers on the inside of the 

curve are ; 

Bending wood dry is done by or 

When kerfing, you must know the | 
, and 


. Name three ways to plasticize wood. 


is a patented material that consists of indi- 
vidual ribs of particleboard that are evenly spaced 
apart and laminated between layers of phenolic 
impregnated and latex impregnated papers. 


. Wet bending is done at moisture contents 


around %. 
a. 50 
b, 25 
re l5 
d. 10 


. To reach the proper moisture content for wet 


bending, you should steam or boil 2” (6 mm) 
lumber about hour(s). 


angop 
-NUA 


8. 


10. 
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Resin-type adhesives are used for wood lami- 
nating because they ____. 

a. set slowly 

b. contain solvents 

c. are brittle 

d. cure very rapidly 


. Sketch the end grain patterns for laminating 


two pieces of wood when (a) you want the 
lamination to bend and (b) you want the lami- 
nation not to warp. 

Segment laminating involves the use of 

a. long narrow strips of lumber 

b. rigid lengths of particleboard 

c. short lengths of lumber 

d. veneer 
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Shown here are laminate sheets and edgebanding of three different wood species. 


Overlaying and Inlaying 


Veneer 


Objectives 

studying this chapter, you will be able to: 

X Overlay surfaces with veneer. 

% Edgeband panels. 

x Assemble decorative surfaces using parquetry. 

* Inlay designs using marquetry and intarsia. 

*% Inlay bandings to create borders and geometric 
shapes. 

Æ Prevent inlays from being discolored during 
finishing. 


Important Terms 

bandings overlaying 
carvings parquetry 

core stencil 
edgebanding tape lamination 
flitch machine 
gummed veneer tape veneering 
inlaying veneer pins 
intarsia veneer roller 
marquetry veneer saw 


overlapping method 


O\erlaying and inlaying are methods of 
applying thin materials to enhance the appearance 
of a wood product. See Figure 35-1. While many 
other materials may be used, this chapter will 
concentrate on veneer or thin wood, except when 
discussing edgebanding. The veneer or thin wood 
may be cut into decorative patterns, shapes, picture 
mosaics, and strips. 

Overlaying includes veneering and parquetry. 
When veneering, you bond flat or flexible veneer to 
a substrate, or core material. Parquetry is the art of 
arranging a geometric pattern of thin wood blocks, 
then bonding them to a substrate. 

Inlaying involves making a recess in a wood 
surface and bonding veneer or thin wood in the 
recess. Like overlaying, there are two practices, 
marquetry and intarsia. Marquetry is inlaying 
veneer patterns. Intarsia is inlaying thin wood 
patterns. See Figure 35-2. 


Bandings are strips of veneer on thin wood 
inlayed in the surface. They may be very decorative 
or simply a different wood species. 

The surface to be decorated by overlaying is 
called a substrate. For overlaying, the material may 
be fiberboard, particleboard, MDF, or plywood. You 
cover the substrate completely. 

Surfaced solid lumber may be the workpiece to 
receive inlay materials. The lumber will remain 
visible around the inlay. Other materials, such as 
plywood, veneered particleboard, or MDF may be 
used. However, due to the thin face veneers used on 
these products, extreme care must be taken when 
abrading the workpiece after completing the inlay. 


Figure 35-1. Mahogany and prima vera veneers make 
these doors very attractive. (Lane Accents) 
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Materials, Tools, and Supplies 


Overlaying or inlaying a surface involves cutting, 
assembling, bonding, and pressing the veneer or thin 
wood to the workpiece. Select the proper materials, 
cutting tools, adhesives, and clamps. 


Materials 


The materials you need for inlaying and over- 
laying include a suitable workpiece and veneer (for 
marquetry and veneering) or thin wood strips (for 
parquetry and intarsia). The workpiece is usually cut 
to size before being decorated. It may be a single board 
or, in some cases, a completely assembled cabinet. 

Veneer types were discussed in Chapter 14. For a 
quick review, there are two types of veneer. Flat 
veneer is usually 1/28” (0.9 mm) thick. Flexible 
veneer is typically 1/60” (0.4 mm). Veneer may be 
bought as dimensioned sheets or random sizes (you 
must splice these together). How the veneer was cut 
determines the grain pattern. Generally, rotary and 
flat slicing methods produce figured grain. 
Quartered and rift cut veneers have straight grain. 

Veneer warps and distorts during storage due to 
moisture changes. To correct this, prepare a glycerin 
solution. Mix 2 oz. of glycerin to 1 qt. water. Apply 
the solution with a damp sponge. Immediately place 
the veneer between a sandwich of kraft paper 
(brown wrapping paper) and plywood. Clamp this 
setup for a few days. Change the paper daily. The 
glycerin makes the veneer flat, stronger, and more 
flexible. It does not affect the finishing characteristics. 


Cutting Tools 


Veneer may be sheared or sawed. Shearing 
means to cut the veneer with a single-edge razor, 
scissors, or knife. Specialty veneer strippers and 


: Veneer 
Overlayin 
ying layer 
Core 


Veneer 
layer 


Core Parquet 


Parquet 


trimmers are also available. Sawing is done with a 
veneer saw or coping saw. See Figure 35-3. Veneer 
saws cut on both the push and pull strokes. For 
coping saws, use a fine-tooth blade and a pull stroke. 


Assembling Supplies 


A few supplies will be needed when assembling 
veneers. Gummed veneer tape or masking tape will 
hold veneer pieces together. Veneer pins help align and 
hold materials in place. They are much like plastic head 
push tacks, however, they have very sharp points. 


Adhesives 


Choose adhesives depending on assembly time. 
Resin-based, water solvent adhesives have a long 
tack time. They are used when you will need time to 
align the veneer. They also contain a slight amount 
of moisture that flattens wavy, dry veneer. Contact 
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Figure 35-3. A veneer saw is used for thick veneers. 
(Woodcraft Supply Corp.) 


Inlaying 


Core section 
removed for veneer 
or bonding 
Core 
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Core Intarsia 


Figure 35-2. Overlaying or inlaying processes vary according to the thickness of the material. 


adhesives provide an instant bond. No clamps are 
necessary. Adjustments cannot be made after the 
decorative surface touches the substrate. 

Contact cement tends to lose its bond when oil 
finish is applied to the veneer. To avoid this 
problem, coat the veneer with a glue size or buy 
veneer with a suitable backing. This is a mixture of 
one part aliphatic resin or PVA glue to three parts 
water. Place the coated veneer between wax paper 
and plywood. Let the veneer dry a couple of days. 
The glue size strengthens the veneer, but does not 
affect the finish. 

Hot melt glue is an alternative to liquid 
adhesives. Some dimensioned veneer has the glue 
already applied to the back. Glue sheets with glue 
on one side of a peel-off paper are also available. 
The veneer is aligned, then heated to melt the glue. 

As a rule, when applying veneer, use only a thin 
coat of adhesive. It may be applied by brush or 
roller. A thin adhesive coat should not penetrate the 
veneer’s wood cells. If it fills cells, it reduces stain 
and filler penetration. Hide glue does this and is, 
thus, not appropriate for veneering. 


Pressing Tools 


Pressure must be applied to the adhesive coated 
veneer to create a permanent bond. The pressure may 
be short-term for contact cement or long-term for other 
adhesives. Light, even pressure is all that is required. It 
must be maintained until the adhesive sets. 

For contact cements, a veneer roller, or rolling 
pin works well to bond the veneer. See Figure 35-4. 
For contours, place a sandbag over the veneer and 
strike it with a mallet. 

Resin adhesives require clamping or pressure 
until the adhesive cures. Hand screws, C-clamps, 
and bar clamps are used for small areas. Use a 
veneer press for clamping large areas. Use a vacuum 
bag press to clamp large surfaces, either flat or 
curved. Some vacuum bag sizes range up to 49” by 
169” (1245 mm by 4292 mm). For decorative overlays 
(parquetry), sandbags are sufficient. Place wax 
paper between clamps, core, and veneer. Otherwise, 
you might bond your work to the clamps. 


Overlaying 

Overlaying, including veneering and parquetry, 
adds thickness to the core material. By fitting pieces 
of veneer or thin wood together, you can create 
_ decorative patterns. Adding molding or trim to the 
veneered product gives contour and protects the 
edges of the overlay. 
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Figure 35-4. A—This veneer roller works well 
for pressing veneer bonded with contact cement. 
B—Sandbags are applied for continuous pressure. 


Veneering 


Veneering is the process of covering a substrate 
with wood veneer. The finished workpiece looks 
like solid lumber. Typically, the veneer is standard 
1/28” (0.9 mm) flat veneer or 1/64” (0.4 mm) 
flexible veneer. Mostly, you will use hardwood 
species for veneering. 

Veneering typically involves covering the entire 
surface. Groups of flitches (veneer pieces) may be 
fitted together to form matches. Various matches 
were shown in Chapter 14. You can also create 
geometric shapes or designs. Preassembled veneer 
pictures or designs are available from many wood- 
working suppliers. 

Producing a veneered surface requires artistic 
ability, patience, and skill. Your artistic talents show 
when selecting flitches and laying out patterns. 
Patience and skill are necessary when cutting, trim- 
ming, and assembling the veneers. 
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Selecting flitches 


Select flitch based on the grain pattern, defects, 
and overall appearance. For some surfaces, you will 
want matched grain forms. Try to obtain flitches in 
the order they were sliced from the log. The grain 
pattern will almost be identical. Sometimes, you 
might choose veneers of contrasting colors. They 
may be heart and sapwood of the same wood 
species or flitches from different species. 


Laying out patterns 


Pattern layout depends on whether you will be 
using one or several flitches of veneer. If you are 
using one dimensioned sheet, there is little to lay 
out. Only mark the size to fit over the substrate. If 
you will be matching several flitches, lay out grain 
direction. You must determine the angle and size to 
cut the veneer. See Figure 35-5. 


Cutting veneer 


When cutting veneer, always use a sharp tool 
and some kind of guide. Freehand cutting is 
discouraged. With a saw, use a wood straightedge as 
you do when backsawing. With a knife, use a metal 


Figure 35-5. A—Layout for V match. B—Layout for 
reverse diamond and diamond matches. 


straightedge, square, or metal template (for curves). 
Tape or pin the veneer to the table while cutting. 
Always cut veneers oversize to allow trimming. 

Cutting should not be done in one pass. This 
tends to split or splinter the veneer. It also crushes 
the wood cells. Light pressure on a knife or forward 
and backward saw motion is best. Several passes 
with the knife are necessary. 

When cutting veneers that will be laid side by 
side, cut both at one time. Overlap them slightly and 
cut on the overlap. See Figure 35-6. This assures that 
adjacent pieces will match. Cutting them separately 
means you will have to trim and fit each of them. 


Trimming 

Place the veneers on a contrasting color surface. 
Surface color will show through where the veneers 
do not fit properly and need trimming. 

Trimming straight edges is done with a sharp, 
small plane. The veneer is placed in a clamping jig 
to prevent it from bending. See Figure 35-7. Mark 


Figure 35-6. The overlapping method of fitting veneers. 
A—The four flitches are overlapped slightly at the ends 
and edges. B—Cuts are made on the overlap to assure a 
perfect fit. 


Figure 35-7. Place veneer in a clamping jig before 
ming it with a plane. 


the section where the fit is poor, then clamp the 
material. Trim the flitch edge to the correct shape. 
Curves can be trimmed with a sharp knife. Lay out 
the pieces as they will be assembled. Then trim 
them as necessary. 


Assembling 


Once the pieces are trimmed, place them 
together. Make sure all the joints fit. Now, cover the 
joints (on the visible side) with masking or gummed 
veneer tape. See Figure 35-8. Press the tape firmly in 
place. Turn the panel over. Hold the assembled 
panel to a light and check for gaps between the 
flitches. Adjust or retrim the veneer as necessary. 

If you will be using resin-type adhesive, make a 
trial run. Place the veneer panel on the substrate. 
(The substrate should have already been cut.) 
Position clamps to be used when bonding. Then 
release the pressure evenly and lay the clamps aside 
in an orderly fashion. 


Bonding 


The bonding process involves first gluing the 
veneer edges, then applying the veneer to the 
substrate. Bonding to the substrate differs slightly for 
resin-type adhesives, contact cements, and hot glue. 

Before bonding the veneer to the substrate, you 
should edge glue the veneer sections together. Lift the 
assembly at each taped joint. Apply a small amount of 
adhesive to the edges. See Figure 35-9. Lay the 
assembly flat on its good face and wipe off the excess 
glue. Then proceed to bond the veneer to the substrate. 


Contact cement 


Before applying contact cement, it is advisable to 
glue size the sheet as discussed earlier. Then apply a 
layer of contact cement to both the substrate and the 


Figure 35-8. Press the veneers together and apply 
masking or gummed veneer tape. The first pieces should 
a the flitches together. A longer piece covers the joint. 
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back of the veneer. Let it set until a piece of paper 
will not adhere to the surface (approximately 10 to 
15 minutes, water-based cement will take a little 
longer). The cement coating should be glossy. Dull 
spots require an additional application of cement. 
Place dowel rods or a sheet of kraft paper over 
the substrate. Then lay the veneer panel, cement side 
down, on the paper or dowels. Position the veneer 
carefully. See Figure 35-10. Then, while still holding 


a aes 
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Figure 35-9. Bonding flitches together. A—Bend the joint 
and apply glue. B—Lay the veneer flat on its face, wipe 
off excess glue, and apply tape. 


Figure 35-10. Using dowels to maintain separation 
between veneer and substrate until positioning is 
correct. (Franklin International) 
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the veneer, pull out the paper about 1” or remove to 
center the dowel. With a roller, press down on the 
exposed section of veneer to adhere it. Keep pulling 
out paper (or additional dowels) and rolling the 
veneer down until the entire surface is bonded. Then 
use extra pressure on the roller over the entire area. 


Resin glue 


Coat both the substrate and the veneer panel 
back with adhesive. Place the panel on the substrate. 
Then clamp the assembly. Your assembly should be 
sandwiched between MDF, or particleboard, to 
prevent damage and provide a flat surface. 

If you are using a veneer press, place the assembly, 
veneer side down, at the bottom of the press. Put wax 
paper between the press and the veneer. Clamp the 
panel snugly. Remove any excess glue. Let the panel 
set and cure for at least 24 hours. 


Hot melt glue 


Hot melt glue comes in sheet form or may 
already be applied to the veneer back. The sheet 
has one side of glue and the other is a release 
paper. Place the sheet with the glue side down on 
the substrate, and heat the sheet with an iron. 
Then pull off the release paper and place the veneer 
on the glue coating. Heat the veneer with an 
iron and apply pressure. For preglued veneer, 
simply place the veneer and heat it with an iron. 
Apply pressure to the heated areas while the 
glue cools. Otherwise, bubbles may form and 
prevent good adhesion. 


Repairing 

After removing any clamps, inspect the surface. 
You may see an obvious bubble or raised edge. 
Then tap on the surface with a fingernail. If you 
hear a dead or hollow sound, that area of veneer is 
loose. These locations need repairing. 

There are two approaches to making repairs. Try 
pressing a 300°F to 350°F (149°C to 177°C) iron ona 
piece of cloth over the loose area. Then apply 
pressure without the iron. This should correct 
veneers bonded with contact cement or hot melt 
glue. For resin-glued veneers, raise the edge or 
corner with a knife point. Apply more glue with a 
scrap of paper or sliver of wood. For tegluing 
bubbles, make a knife cut on each side of the loose 
area. Cuts should be along the grain. Insert adhe- 
sive with a glue injector or paper scrap. A small cut 
on each side of the bubble prevents air from being 
trapped behind the glue. Reclamp the loose area. 


Edge banding 


Edge banding is an overlaying process in which 
you cover the edges of manufactured panel prod- 
ucts. Edgebanding is also the material that is applied 
in the process. Besides veneer and thin wood, other 
materials, such as PVC, melamine, polyester, and 
ABS, are used for edgebanding. 

When applying edgebanding, the panel faces 
typically have already been laminated with veneer, 
thermofused melamine, or HPDL. Panel edges 
should be relatively smooth and without noticeable 
chipping. Generally, cutting the material on a 
stationary power saw (equipped with saw blade 
designed for the workpiece material) will produce 
an acceptable edge. If not, cut the workpiece slightly 
oversize, and use a straightedge and router fitted 
with a straight bit to trim the workpiece to size. 

You can either cut veneer for edgebanding, or 
use a manufactured edgebanding. Strips of cut 
veneer are bonded to the edge with adhesive and an 
edge clamp. The process is similar to veneering. 
Using edgebanding is easier. Manufactured edge- 
banding is made of several different materials; 
wood veneer, PVC, melamine, polyester, and ABS. 

For a 3/4” (19 mm) workpiece, the tape is 
typically 7/8” (22 mm) wide. Rolls can be bought 
from 1/2” to 10” (13 mm to 254 mm) wide, with or 
without a hot melt glue coating on the back. Veneer, 
melamine, and polyester edgebandings are applied 
to the edges of the panel with a hand iron, a house- 
hold iron, or an edgebander. Contact cement may be 
used to apply veneer that has a suitable backing. 

Due to relatively low melting properties, PVC 
edgebanding cannot be applied with an iron. You 
must use either an automatic edgebander that 
applies heated hot melt glue or an edgebander that 
blows heated air against preapplied glue and work- 
piece. You can apply PVC, melamine, polyester, 
ABS, and wood veneer edgebanding with the illus- 
trated edgebander. See Figure 35-11. Place a roll of 
edgebanding on the dispensing pin and feed it 
through the tape guider. Then, pass it around the 
pressure roller and under the tape down holder. 

Slide the panel from right to left over the table. 
As the panel approaches the pressure roller, it 
depresses the hot air blower switch. Pause for about 
two seconds and slide the panel against the 
pressure roller. Upon contact with the edgebanding, 
press the panel against the pressure roller and move 
the panel at a steady pace to the left. After the edge- 
banding is applied, the absence of the panel releases 
the blower switch and the hot airstream stops. Pull 
the knob in the front center of the machine to 
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Figure 35-11. Important components of a tape lamination machine. Note direction of feed. To laminate tape to rounds 
and curves, remove the fence and magnetic sliding plates. (Tapes & Tools) 


activate the cutoff knife, which will come up from 
beneath the table to cut the edgebanding. The cut- 
off knife retracts when the knob is released. 

To apply polyester, melamine, or veneer edge- 

banding that has a hot melt glue coating, use an iron 
and clamp the panel with the edge facing up. Cut a 
strip of tape about 2” (51 mm) longer than the edge. 
When using a hand iron, set it to the highest tempera- 
ture setting. For a household iron, set is to the wool 
setting. Start at one edge, while holding the iron on the 
tape. Then lift the iron and hold the tape down with a 
rag. This attaches one edge. Proceed toward the other 
edge, moving the iron along the edge. Follow with a 
rag to apply pressure while the glue cools. Use a single 
edge razor blade or sharp chisel to trim the excess tape 
from curved edges. See Figure 35-12. 

Trim overhanging ends of the tape with an end 
trim tool. See Figure 35-13. For straight edges, use an 
edge trimmer. See Figure 35-14. Squeeze the sides 
together and slide forward along the panel edge. 


Parquetry 

Parquetry is the process of bonding geometric 
wood blocks to a core. The blocks are attached to 
each other and to the core. They may be assembled 


Figure 35-12. Trim tape on curved edges with a sharp 
chisel. (Chuck Davis Cabinets) 


independently or preassembled into components. 
See Figure 35-15. Parquetry differs from veneering 
because the material is thicker. Wood about 
1/8” (3 mm) thick is recommended. (Parquet 
flooring will be even thicker.) 

Decorative designs can be made two ways. One is 
by assembling woodblocks in different grain direc- 
tions. The other is using contrasting colors of wood. 
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Parqueting involves several steps. They include 
preparing a pattern, cutting the pieces, assembling 
the shaped pieces, and bonding the wood pieces to 
each other and to the core. 


ars 


Figure 35-13. End trim tool, or cutoff knife for end flush 
cuts of edge banding. (Tapes & Tools) 


Figure 35-14. Trim tape on straight panel edges with an 
edge trimmer. (Chuck Davis Cabinets) 


Preparing a pattern 

Most often, parquetry involves straight line 
geometric shapes. These are fairly easy to lay out on 
graph paper. Add lines or shading on the pattern to 
designate contrasting grain pattern or color in the wood. 


Cutting 


Saw blocks according to the pattern. They must be 
cut very accurately with a fine tooth blade. Cut about 
25% more pieces than you require. Use only those with 
the most accurate dimensions and fewest defects. 


Assembling 


Small blocks, difficult to assemble separately, 
may be preassembled. Then bond the individual 
pieces or components to the core. First fit them 
without adhesive. Be sure even the smallest splin- 
ters are removed. Start at or near the center. 
Guidelines on the core are helpful for alignment. 
Clamp the assembly together. Band clamps may be 
selected because they exert pressure toward the 
center. You might also use bar clamps, but first place 
pieces of softwood around the assembly. This 
prevents the clamp from marring the sides and evens 
out pressure along the assembly. Once the clamps are 
preset, release and set them aside. You will also need 
sandbags, a veneer press, vacuum bag press, or other 
pressure to bond the blocks to the core. 


Bonding 


Much time is required to apply adhesive to each 
joining surface. Therefore, coat only part of the core at a 
time. Then glue and fit that section of the blocks 
together. Remove excess adhesive from the section after 
the adhesive has set. Allow 10 to 15 minutes to assemble 
each section. Use slow setting adhesives when 
parqueting larger surfaces. Because of the time involved, 
preassembled parquet sections are recommended. 

Select clamps for the surface, large or small, that 
you are parqueting. You might use a band clamp. 
However, it may need to be removed when the adhe- 
sive sets. Otherwise, the band could interfere with the 
block-to-core pressure. Cover the parquet with wax 
paper to prevent it from bonding to the clamps. 


Figure 35-15. Components consist of pre-assembled woodblocks. The components are then laid as a parquetry design. 


Moldings 

Most parqueted surfaces have a protective 
molding surrounding the edge. This covers the end 
and edge grain of the parquet material. It also 
covers the edge of the core. (Styles of molding were 
discussed in Chapter 11.) Miter cut the molding and 
place it in position around the parqueted core. 
Check the fit at corners where two pieces meet. 
Apply adhesive on both the molding and the 
parquet design, then apply clamp pressure. 


Attaching carvings 


Carvings are precut, decorative overlays. They can 
provide an accent to surfaces. You might put a carving 
on a cabinet door, or in the corners of a dresser. Many 
of the traditional styles use carvings on the cabinet 
surface. Queen Anne furniture is an example. 

Carvings may be sculptured wood or molded 
wood fiber. Both may have the same shape and take 
stain and finish. However, sculptured wood carv- 
ings also have a grain pattern. This may be desir- 
able to match the grain of the wood core. 

To attach carvings, you must make a stencil. This 
allows adhesive to be applied only where the carving 
will be located. Trace around the overlay on a piece of 
thin poster board or heavy paper. Then cut out the 
interior slightly smaller than the overlay itself. Tape 
the stencil where the carving will be located. Apply a 
thin coat of adhesive on the core through the stencil. 
Then lightly coat the back of the carving. Remove the 
stencil and attach the carving. Apply pressure with a 
sandbag or clamp. If contact cement was applied, you 
need only to press the carving in place. 


_ Inlaying Practices 

Inlaying is a method of decorating a surface 
without adding thickness. The inlayed veneer or 
wood is placed in a routed recess (or inlet) in the 
core material. When veneer is used, this process is 
called marquetry. Setting thicker materials into the 
surface is called intarsia. The inlaying process 
includes selecting designs and veneers, laying out 
the pattern, cutting the wood, assembling the 
design, inletting, and bonding the design to the core. 


Marquetry 

Marquetry is the art of fitting together pieces of 
veneer to make a design. You can make marquetry 
patterns or buy the veneer pieces precut. Designs can be 
created by changing the grain directions of different 
veneer sections. Also, you may produce contrasting 
a designs by using several species of veneer. See 
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Figure 35-16A. Prepare a sketch that shows grain direc- 
tion and/or colors. See Figure 35-16B. Make as many 
copies of the sketch as you will use veneer types. 

Marquetry pieces can be cut one of two ways: 
cutting each piece separately or by overlapping. The 
overlapping method is the easiest. One full size sheet 
of veneer is needed for each different grain pattern or 
color used in the design. You cut all the different pieces 
at one time. This assures that they will fit together. For 
example, suppose you wish to inlay three different 
veneers in a jewelry box lid. Cut each veneer sheet 
1” (25 mm) larger in each direction than the design. The 
excess holds the material together until cutting is 
complete. Flatten the veneer if it is wrinkled. (Use 
water or the glycerin solution discussed earlier.) Stack 
the three sheets and tape them to a bottom layer of 
poster board the same size. Tape your sketch on the top 
layer of veneer. See Figure 35-17. 

Make cuts using several passes with a sharp 
knife. Do not try to cut the entire stack with one pass. 
It may split or rip the veneer. Hold the knife vertical 
at all times. Cutting at an angle will make the pieces 
different sizes. Begin with the center piece. As you cut 
out the first shape, remove the three layers of veneer. 
Place them on the copied sketches. Continue to cut 
components from the center outward. 


Figure 35-16. A—This design was made by. using 
different species of veneer. (Shopsmith) B—Pattern made 
to produce the design. 
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Figure 35-17. Place the veneer between the pattern and a 
poster-board base. Tape the edges. 


After cutting through the veneers, you will have 
enough components for as many designs as you 
have layers of veneer. (Three in this example.) To 
assemble the shapes, fit them together and place 
masking tape over the joints. Inspect the back side 
to see if components fit. 

Place the inlay in an inlet in the core. See 
Figure 35-18. The inlet (or recess) will be as deep as the 
veneer. To cut the inlet, first position one piece of the 
excess (outer part of cut veneer sheet) on the core. Secure 
the edges with tape. Make knife cuts around the inside 
of the excess to the needed depth. Lift off the excess and 
router or chisel away the space the inlay will occupy. 

Place the inlay in position. Be sure it is flat and 
even with the core surface. If it is above the surface, 
you must remove more material from the inlet. If it is 
below the surface, you must build up the low area. 
Spread wood putty or a white glue and sanding dust 
mix in the low area. Let this set before proceeding. 

To bond the inlay in place, coat the inlay’s back 
and edges and the inlet of the core with adhesive. 
Press the inlay in place and remove excess adhesive. 

Put a sheet of waxed paper over the inlay and 
apply pressure with clamps or sandbags. When the 
adhesive dries, remove the masking tape. Smooth 
and finish the surface. 


Intarsia 


Intarsia is much like inlaying a parquet pattern. 
See Figure 35-19. Thin blocks of wood are 
preassembled and placed in a routed or chiseled 


Figure 35-19. The center shapes of this design show 
intarsia. The outer design consists of inlaid bandings. 
(The Woodworker's Store) 


inlet in core material. Like marquetry, you can cut 
stacked wood layers. However, because of the 
thickness, you must use a band, saber, or scroll saw. 
Use the thinnest blade possible. The thickness of the 
blade determines how much space will be left 
between pieces. You might lay out and cut them 
slightly larger to compensate for the kerf. This 
means you must leave about 1/16” (1 mm) between 
the shapes on the design. 

When cutting, start from one corner, not the 
center as you did with marquetry. Make cuts through 
all layers. As each shape is cut, place the layers on 
separate design sketches. Remember, you will have 
as many designs as you have layers of wood. 
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To assemble, hold all the components together 
on a contrasting color surface. Inspect them to see if 
trimming can reduce any spaces between work- 
pieces. (You might spread filler in the spaces when 
finishing the product.) Tape the tops of each 
assembly. As you tape shapes together, brush adhe- 
sive on the edges. When finished, apply pressure to 
hold the assembled design together. (Consider using 
a band clamp, rubber band, or tied string.) After the 
assembly cures, trim and shape the outer edges. 

Position the inlay on the core material and mark 
around it. Rout or chisel away the space the inlay 
will occupy. All sides of the inlet should be vertical 
or undercut. 

To adhere the inlay, coat the inlay’s bottom 
surface, edges, and the core inlet with adhesive. 
Position the inlay and apply pressure for the adhe- 
sive’s set time. 


Inlaying bandings 

Bandings are narrow strips of wood or assem- 
bled veneer pieces. They may be overlaid or inlaid 
into an inlet to form borders or geometric designs. 
See Figure 35-20. Some contain metal and plastic for 
added color. Most are 1/28” (0.9 mm) thick and 
come in strips 36” (914 mm) long. 

Applying bandings is a simple operation. First, 
rout out an inlet to the desired width and slightly shal- 
lower than the banding. See Figure 35-21. Position the 
bandings without adhesive. Overlap the bandings at 


Figure 35-20. Bandings are inlaid around the outside of 
the game case. (The Woodworker's Store) 
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corners and miter cut them with a knife. Glue the 
bandings in place. When the adhesive sets, lightly 
sand them until they are flush with the surface. Try not 
to make heavy cross grain scratches as you sand the 
inlay. Finish smoothing with a very fine grit. 


Special Practices for Finishing 
Overlaid and Inlaid Surfaces 


Finishing a decorated surface may be a special 
problem. Grain may run in several directions. There 
will likely be contrasting colors. For example, suppose 
you have a maple veneer banding to be inlaid in a 
walnut surface. The walnut will be stained and filled. 
However, you do not want the maple discolored. 
There are several approaches to solving this problem: 

# You can stain and fill the walnut surface 
without the banding. However, be sure not to 
get stain or filler in the banding’s inlet. Stain and 
filler can fill the pores and add oil to the wood. 
Adhesives might not bond to such a surface. 

Æ You can seal the banding with shellac to 
prevent it from absorbing the color of the 
stain. Tape outside the banding to keep 
shellac off the walnut. 

Æ A third approach is to tape the banding when 
applying filler and stain to the walnut surface. 

Another point to consider is sanding the surface 
before applying finish. Bandings and inlays often have 
grain running opposite to that of the core material. 
How do you keep from scratching the inlay? The 
easiest solution is to use a very fine grit (220 to 360 grit) 
abrasive with a finishing sander. The scratches made 
are so small that they are hardly visible. However, you 
could also tape the inlay to prevent sanding it. You 
could sand the pieces before adhering the banding. 
Simply hold the banding in its groove and sand it flush 
with the core. Then remove the banding and finish it 
and the core material separately. 


Figure 35-21. Use a router bit the width of the banding to 
create a groove. 
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Summary 


Overlaying and inlaying are surface decorating 
processes. For full surface veneering and marquetry, 
use 1/28” (0.9 mm) veneer. Thicker material of up to 
1⁄4" (6 mm) is used for parquetry and intarsia. Veneer 
tape covers the edges of panel products. Bandings 
provide decorative borders. 

A few special tools and supplies are needed. 
They include a veneer saw, sharp knife, and possibly 
an iron or tape lamination machine. Supplies include 
veneer pins, masking tape, and adhesives. 

Applying an overlay involves selecting the veneer, 
laying out the pattern, cutting, assembling, bonding, 
and pressing. Using this procedure, you can apply a 
decorative surface to an inexpensive core material. 
Applying an inlay requires many of the same 
processes, but includes inletting. Inletting is routing or 
chiseling a recess or groove in a solid hardwood core. 
Then, the assembled design is bonded into the recess. 

Maintaining the color contrast from core to inlay 
can be a special problem. Some open grain woods 
may need staining and filling, while the inlay needs 
none. Where you do not want discoloration, apply 
shellac or tape to the surface. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Parquetry and intarsia are similar in that they 
both use , 
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13. 


. Veneer flitches are held together during 


assembly withħh__ 


. Why is hide glue not suitable for veneering? 
. Before bonding veneer with contact cement, 


you might apply a(n) to prevent the 
veneer from separating when oil-based finishes 
are applied. 


. List several uses for sandbags when overlaying 


and inlaying veneer. 


. How do you hold veneer when trimming it 


with a plane? 


. Even though you may not see a raised edge 


or bubble, you can check for loose bonds 
by : 

a. peeling off the veneer 

b. slipping a knife under the edge of the veneer 
c. tapping the veneer with your fingernail 

d. cutting through the veneer surface 


. Describe two procedures to repair loose 


veneer bonds. 


. Edgebanding is most commonly applied 


to 


. Why must you make a stencil when attaching 


carvings with contact cement? 


. When using the overlapping method of cutting 


marquetry patterns, you will have as many 
complete designs as you have 

Two methods making an inlet (recess) in a core 
material are and 

List several considerations you must make 
when sanding and finishing bandings, over- 
lays, and inlays. 


Installing Plastic 
Laminates 


Objectives 


After studying this chapter, you will be able to: 

% Describe steps taken to prepare the surface for 
plastic laminate. 

* Identify tools to cut rigid and flexible laminates. 

% Select appropriate adhesives for applying plastic 
laminates. 

% Follow the appropriate procedure to bond lami- 
nate to edges and surfaces. 

% List the steps used to form materials around 
curves. 


Important Terms 

core material pressure sensitive 
delamination backing 
laminate trimmer self-edge 
manufactured moldings substrate 
postforming warpage 


Piastic laminates cover many styles of cabinetry. 
They provide a colorful, decorative surface resistant 
to water, chemicals, abrasion, impact, and normal 
household wear and tear. See Figure 36-1. These 
features make plastic laminates an alternative to 
solid wood or veneer. They are used for countertops, 
tables, and cabinetry in both residential and commer- 
cial settings. See Figure 36-2. Complementary colors 
add to the pleasing design. The 90° and 180° post- 
formed high-pressure decorative laminates (HPDL) 
clad panels, drawer fronts, and doors may be used. 
They created a softer, longer lasting product. 

Plastic laminates are either rigid or flexible. The most 
popular rigid laminate is HPDL. This term is derived 
from the manufacturing process. HPDL is manufactured 
by pressing melamine impregnated overlay and decora- 
tive paper over kraft paper impregnated with phenolic 
resin. Bonding occurs at pressures of approximately 1400 
pounds per square inch and at temperatures more than 
275°F (135°C). Many manufacturers produce HPDL with 
brand names such as Nevamar®, Formica®, Béicasia®, 
Pionite®, and Wilsonart®. 


Figure 36-1. Plastic laminates provide a clean, contem- 
porary atmosphere to this bathroom. 


A second rigid laminate has several variations of 
composition and appearance, but all have the deco- 
rative color throughout the thickness of the sheet. 
Most of these are thicker than the thickest HPDL. 
Examples of brand names of these products are 
Colorcore and Solicor’. Other rigid laminates are 
acrylics, Nevamar Impressions’ and Vitricor’. These 
laminates are processed by the cabinetmaker in 
much the same manner as HPDL. However, there are 
precautions that need to be observed. Review the 
manufacturer’s specification sheets for each product. 

All plastic laminates must be bonded to a core 
material, such as MDE, fiberboard, or particleboard. 
The core material is referred to as substrate. 
Recommended substrates, that have the same 
expansion and contraction rates as HPDL, are 
medium-density fiberboard and 45# industrial 
particleboard. Solid lumber is not recommended for 
use as a substrate, because with changes in 
humidity it expands and contracts at a different rate 
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and magnitude than the laminates. Conversely, 
because of its cross ply construction, plywood 
expands and shrinks less than the laminates. You 
should avoid using plywood with rigid laminates 
and never use it with other plastic laminates. 

Most cabinet and countertop laminations are 
done with HPDL because of their wear resistance. 
There are several grades of HPDL. Refer to Chapter 14. 
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For a laminate to stay bonded, the substrate 
must be stable. It cannot expand or contract at a 


Figure 36-2. Surfaces of the countertops, furniture, and 
file cabinets in this modern travel agency are covered 
with HPDL. (Chuck Davis Cabinets) 


Direction 
of feed 


A 


different rate than the laminate. Likewise, the 
surface must be smooth, and joints must be secure. 

With the production and availability of large 
substrate panels, it is seldom necessary to join two or 
more components. The main exception is a corner 
miter. If you must join components before lay up, 
secure the substrate using one of the joints discussed 
in Chapter 29. An edge rabbet or tongue and groove 
is recommended. However, a butt joint may be used. 
It is also a good idea to reinforce the joint with plate 
joinery. The substrate’s surface should remain 
smooth across the joint. The joints in the laminate 
must not align with the substrate joints. 

The surface to be covered with laminate must be 
clean. Laminating adhesives, usually contact 
cements, will not bond to oily, moist, or dirty 
surfaces. When in doubt, wipe the surface with 
cement solvent. You may have to sand the surface if 
the dirty area will not come clean. 
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Laminates are cut to approximate sizes before 
being adhered to the substrate. Both hand and 
power tools will cut rigid and flexible laminates. 
Rigid laminates can also be scored and fractured, 
much like glass is cut. 


Cutting rigid laminates 


Tools that are used to cut HPDL include scoring 
knives, laminate trimmers, table saws, and vertical 
panel saws. Three common methods are illustrated. 
See Figure 36-3. 


C 


Figure 36-3. Laminate can be cut with a number of tools. The saw teeth must enter the decorative side of the laminate 
on the cutting stroke. A—Laminate slitter attachment mounted on laminate trimmer. B—Use a scoring knife and frac- 
ture HPDL as you would glass. C—The fence was repositioned to be flat to the table to prevent the laminate from 
sliding under the fence. (Chuck Davis Cabinets) 


Make sure the cutting edge of the tool enters the 
decorative side of the HPDL. For most saws, the 
decorative side should be up. When the cutting edge 
exits, it has a tendency to chip the material. Chips on 
the back side of the laminate are not visible. 

Select a sheet size larger than the entire surface. 
Cut the material oversized by 1⁄4” to %” (6 mm to 
13 mm) or more. The excess is trimmed off later 
with a router or laminate trimmer to produce a 
smooth edge. However, when two pieces are butted 
against each other, an accurate cut is necessary. This 
may be done using a router with 4” (6 mm) or 
smaller straight bit. The adjacent laminates are 
overlapped and clamped. Make the cut through the 
overlap using one of the clamp boards as a guide. 
See Figure 36-4. Any irregularities in the top layer 
will be matched in the bottom. 


Cutting flexible laminates 


Flexible vinyl laminate is easier to cut than rigid 
laminates. Use scissors, shears, or a utility knife. 
Leave excess as you do with rigid laminate. 

Flexible plastic laminates may have a hot-melt 
glue or pressure sensitive backing. Apply those with 
hot-melt glue by warming them with an iron. Install 
those with pressure-sensitive adhesives by removing 
the plastic backing. Then, press the laminate in place. 
This is similar to using contact cement. The substrate 
must be sealed with a shellac, varnish, or lacquer 
sealer coat before applying adhesive. 


at each end 


Figure 36-4. Laminate butt joints are made by overlapping 
the laminates. Cut through the overlap with a 
14” (6 mm) or smaller straight router bit. Keep the router 
base against only one guide board for a more true cut. 


. 


Chapter 36 Installing Plastic Laminates 595 


Applying Adhesive 

Contact cement is the primary adhesive for 
laminating. It bonds quickly and if the laminate and 
substrate are clean, will last many years without 
delamination. It is applied without an expensive 
press. Review the Selecting Contact Cements section 
in Chapter 32. 

Before using any cement, read the label. It may 
contain safety information and application instruc- 
tions. This information may have changed since 
your last experience with the product. Chlorinated 
and water-based cement can be brushed, sprayed, 
rolled on with a short nap roller, and troweled on 
with a fine notch spreader. Solvent-type cements 
can be applied the same way. However, spraying 
may require that you apply a spray grade cement. 

The temperature and humidity of the room can 
affect bonding. Preferably, the temperature should 
be no lower than 70°F (21°C). The relative humidity 
should be between 45% and 50%. These conditions 
apply to the laminate, substrate, and contact cement 
for a minimum of 24 hours before and after 
bonding; preferably 72 hours. 

Stir the cement thoroughly, then apply an even 
coat to the substrate surface and laminate back. If 
you apply too little cement, or if a porous substrate 
material absorbs it, the dry adhesive film will appear 
dull. In this case, after the material dries, apply a 
second coat to the entire surface. When the cement 
sets, the surface should appear glossy and feel tacky. 

A fine notch spreader is good for spreading cement 
over large areas. See Figure 36-5. It applies cement 
evenly and quickly. Excess cement can be removed 
from surfaces and tools with solvent. An uneven 
layer of adhesive can cause product failure through 
delamination. An uneven edge can cause assembly 
problems with some manufactured moldings. 


Figure 36-5. Spread cement evenly across the substrate 
and laminate back. (Franklin International) 
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The order in which you apply laminate to 
surfaces and edges depends on which face receives 
the most wear. Generally, you apply a laminate 
edge first. See Figure 36-6. When the edge is applied 
first, this type of application is referred to as self- 
edge. This is done if the top surface will receive the 
most wear. Cut edge strips 1/8” (3 mm) wider than 
the thickness of the substrate. 

The edges of doors and drawers are also lami- 
nated before the surfaces. The front surface covers 
all the edges. When the door or drawer is closed, 
seams are not visible. 


Edges first 


Follow this procedure to apply edges: 

1. Cut the edge piece slightly oversize so it can þe 
trimmed later. Butt joints between two strips 
can be made by overlapping them. Then cut 
through the overlap with a thin blade hacksaw. 
The ends should match well. If not, file them. 

2. Coat both the laminate back and the substrate 
edge with contact cement. Keep them separated. 

3. Allow the cement to set. 

4. Test by touching the cemented laminate and 
substrate with a piece of kraft (brown wrap- 
ping) paper. The paper should not stick to the 
dry adhesive. j 

5. Position the laminate over the substrate. Make 
sure the laminate hangs over the substrate 
edges. See Figure 36-7A. 

6. Press the laminate against the edge. 


Figure 36-6. Surface laminate overlaps the edge banding 
that was applied first. The trimming is not complete to 
show the overlap. The 3/4” (19 mm) build down 
blocking is for appearance. It makes the tabletop look 
thicker. (Chuck Davis Cabinets) 


7. Apply pressure by rapping a hardwood block 
with a mallet or hammer. See Figure 36-7B. 

8. Trim the excess laminate with a laminate 
trimmer, router, or mill file. The edge should be 
trimmed flush with the surface. See Figure 36-8. 

There are times when you do not apply edges 
before surfaces. This is when a manufactured 
beveled laminate molding, veneer or plastic edge- 
banding, T-moldings, as well as metal or solid wood 
edge will be installed. In this case, the top (and 
possibly a bottom) laminate is applied to the 
surfaces. Then, the edge is placed over or flush with 
the laminate. See Figure 36-9. 


Manufactured moldings 


Manufactured moldings create an attractive, 
seamless look. Manufacturers offer many molding 
styles, such as solid wood bullnose and wood bevel, 
and a variety of thickness and colors of HPDL. 
Combinations of colors may be ordered on different 
faces of the beveled styles. 

For best results with Perma-Edge® moldings, 
you may purchase a set of portable and bench-top 
power tools to complete the task. This set includes a 
router based straight cut planer, a 14” (6 mm) dado 
cutting router with large base, a 10” disk sander, 
and an inside corner template and router. However, 
the basic tool required is the 4” (6 mm) dado cutting 
router. The depth of cut has been set at the factory. 
The depth should not need adjusting until the bit 


Figure 36-7. A—Position the edge carefully. Make sure it 
covers the substrate thickness. B—Once positioned, rap 
the laminate to assure a good bond. (Franklin International) 


needs sharpening or replacing. See Figure 36-10A. 
Flat panels are required for these moldings. Buy 
laid-up panels from your supplier with the laminate 
glued to the substrate using PVA adhesives in 
presses. Cut the panels 4” (6 mm) oversize with a 
table or panel saw. Then, use a router and straight 
edge to trim panels to exact size required. The 
straight cut planer can be used for this operation. 
Then cut the slot using the dado cutting router. See 
Figure 36-10B. Move the router at a moderately fast 
rate. Too slow will tend to make the slot slightly 
oversize. Too fast will result in a very tight glue 
starved joint. 
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Figure 36-8. A—The pilot keeps the cutter flush with the 
surface as you move the router along the edge. 
B—Excess material can also be removed with a mill file. 
- C—Using the router. (Chuck Davis Cabinets) l 
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Trim moldings approximately 1” (25 mm) 
longer than required. See Figure 36-11. Sand the 
trailing end (right end) of each molding piece using 
the disk sander. See Figure 36-12. Size a piece by 
placing it in the groove, aligning the right end. 
Mark the left end with a sharp soft (#2) pencil. Sand 
up to the mark, then slowly remove the mark. Dry 
fit to the top. Touch the next piece against the piece 
installed. Fit carefully and mark the left end and 
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Figure 36-9. Surface laminates are bonded before 
applying manufactured beveled laminate molding, 
veneer or plastic edgebanding, T-moldings, as well as 
metal or solid wood edge. (Chuck Davis Cabinets) 
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Figure 36-11. Trim the Perma-Edge® moldings about 
1” (25.4 mm) longer than required. Note the groove in 
the temporary fence that is attached to the power miter 
saw. (Wilsonart International) 


Figure 36-10. A—This router is fitted with a wide base 
and 3-wing slot cutter. B—Hold the router steady, and 
firmly move it along the panel. (Chuck Davis Cabinets) 


sand as before. Prepare all pieces in the same 
manner. Use a disk sander fitted with a 60 grit abra- 
sive. Test fit with all pieces in place. Remove the 
pieces, one at a time and apply a bead of glue to the 
top of the tee. Apply a second bead of glue, twice as 
large as the first, to the bottom of the tee. See 
Figure 36-13A. Snap the molding in place with a 
rubber mallet. No clamps should be necessary. See 
Figure 36-13B. Turn the work piece over and glue 
and staple the build down in place. 


Surfaces 


Follow this procedure to laminate surfaces: 
1. Measure the surface to be covered. Buy a single 
sheet of laminate larger than the surface. Cut it 


i Figure 36-12. This disk sander provides accurate sanding 
“2” (13 mm) wider and longer than the surface. required of the miters. Accessories include 90°, 45°, and 

2. For irregularly shaped surfaces, lay the lami- _ 224° miter gauges. The outlet shown is switched to turn 
nate on the surface. Mark it %” oversize witha on the dust collector, if you plug it into the outlet. 
grease pencil. (Wilsonart International) 


. Cut the laminate. Make sure the teeth of the 
saw enter the decorative side of the laminate on 
the cutting stroke. Use the overlapping method 
discussed earlier to butt two pieces together. 
Then cut them to size. 

. Coat the laminate and substrate with contact 
cement, and keep them separated. Remember 
to coat the visible edge of the edgebanding 
applied earlier. Let the cement set. 

. Place dowel rods or a layer of newspaper on the 
substrate. 

. Position the laminate on the rods or paper. See 
Figure 36-14A. This keeps the mating pieces 
apart until you are ready to join them. 

. Place the laminate over one edge of the 
substrate. It should overhang the edge by about 
¥” (13 mm). Slide out some of the newspaper, 
or remove a dowel rod, to bond one section of 
the laminate. When using dowels, remove the 
middle dowel first and press the laminate to the 
substrate. 


8. 


10. 
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Continue to slide out the paper or remove 
dowels until the entire laminate is bonded. See 
Figure 36-14B. When any part of the laminate 
contacts the substrate, the laminate can no 
longer be adjusted. 


. Apply pressure with a J-roller or rolling pin to 


remove air pockets and fully bond the lami- 
nate. See Figure 36-15. Roll from the center to 
the edges. The more pressure you apply, the 
better the bond. 

Trim the laminate overhang with a router 
(or laminate trimmer) and flush cutter. See 
Figure 36-16A. Rub petroleum jelly on the 
edge. This protects it from burning when the 
cutter’s pilot is held against the edge. You can 
also trim with several hand tools that score and 
fracture the laminate. See Figure 36-16B. 


Figure 36-14. A—Place paper or dowels on the substrate 


and position the laminate on the paper or dowel. 
B—Proceed to bond the laminate by sliding out the 
paper or dowels. 


Figure 36-13. A—Practice will teach the proper amount 
of glue to apply. B—Use a white rubber mallet to avoid 
marking the laminate. (Chuck Davis Cabinets) 
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Figure 36-15. A—Use a rolling pin, outward from the 
center to remove air bubbles. B—Since it is difficult to 
apply adequate pressure, apply more pressure with a 
J-roller. C—Rap the surface with a wood block and 
hammer. (Franklin International) 


11. Bevel the corner about 20°. This can be done 
with a router or file. See Figure 36-17. Beveling 
removes the sharp corner and extends the wear 
life of the laminate edge. 

12. If necessary, sand the bevel with 180 grit abra- 
sive wrapped around a wood block. 

After laminate has been installed, remove excess 
adhesive. Either, rub it off with your fingers, or 
wipe it off with a rag soaked in solvent. (Be careful 
not to let solvent enter joints between laminate 
pieces.) Then use soap and water or alcohol to 
restore the original finish. 

If a bubble forms in the laminate, place news- 
paper over it and press with a warm iron (300°F, 
150°C). The temperature control should be set at 
silk. Press until heat penetrates the area around the 
bubble. Lower the heat setting if the newspaper 
scorches. Remove the iron and apply pressure with 
a J-roller until the area cools. 
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Figure 36-16. A—A hand-held laminate trimmer is 
efficient for trimming the surface flush with the edge. 
(Delta International Machinery Corp.) B—Hand trimmers 
score the surface. The waste is broken up and off, leaving 
an unchipped edge that may need filing. (The 
Woodworker's Store) 


Forming Curves 


Cabinet surfaces and edges are not always flat. 
You may have to apply laminate to an edge of 
a curved table or countertop. The procedure is 
as follows: 

1. Select postforming grade laminate. 

2. Cut the laminate oversize to allow material for 
the curve. 

3. Coat the substrate and laminate with contact 
cement. Place newspaper over the substrate. 

4. Position and bond one end of the laminate. 

5. In one hand, hold a warm (300°F; 150°C) iron to 
the laminate. (A heat gun can also be used.) 
With the other hand, pull the laminate around 
the curve. See Figure 36-18. 

6. When a section of the laminate has formed 
around the curve, remove paper under that 
section and bond the plastic. Apply pressure 
with a roller. 


` Figure 36-17. Bevel the surface laminate 15° with a mill 
file or bevel cutter bit installed in a laminate trimmer. 
` (Chuck Davis Cabinets) 
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7. Continue to heat, form, bond, and roll the lami- 
nate until the entire curved surface is complete. 
8. Trim as necessary. 


Postforming 


Other edge treatments have become available 
with advances in postforming technology. 
Postforming is the process of bending laminate 
with heat to a radius of 3⁄4” (19 mm) or less. Grades 
of laminate can achieve 1/8” to 5/8” (3 mm to 
16 mm) outside radii. These bent items are useful 
for cabinet and casework panels, doors and drawer 
fronts, shelves, desk, credenza and countertops, and 
table and bar tops. You may use white, semirigid, 
nonflammable adhesives. See Figure 36-19. 
Equipment required to do postforming can range 
from a minimum investment to a major investment. 
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Figure 36-18. Heating a postforming grade laminate 
makes it flexible. Pull the laminate around the curve and 
press it against the substrate. 
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Figure 36-19. Many modern counter surfaces consist of a 
single sheet of laminate. It must be formed around the 
backsplash and the no-drip bullnose at the front edge. 
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Forming Curves with KerfKore® 


In Chapter 34, the properties of KerfKore were 
introduced. The product can be used in many appli- 
cations. These included radiused side panels, column 
covers and wraps, free form tables, two sided struc- 
tures, curved doors, and flexible pocket doors. For a 
complete technical information manual, contact your 
distributor. Most laminating techniques presented in 
this chapter can use this substrate. Some very impor- 
tant differences are noted. 


Adhesives 


Any contact cement recommended for use with 
HPDL can be used. Do not use rigid setting glues. They 
may cause ridge lines and face fractures. However, 
there are instances where they may be used. These 
instances are discussed later in this chapter. 

Always apply contact cement to the black side 
of KerfKore unless otherwise directed. Adhesives 
may be applied by spraying, brushing, or rolling. 


Making a J-panel 

One of many typical applications is a J-panel, or 
radiused side panel for a cabinet. See Figure 36-20. 
To make a J-panel, proceed as follows: 

1. Cut a KerfKore piece six slats wider than the 
total radius desired to allow for radius transi- 
tion. Cut it 1” (25 mm) longer than the finished 
height of the panel. 

2. Cut a wood front connecting piece and particle- 
board side panel 1” (25 mm) longer than the 
finished height. 

3. Cut the HPDL (or other facing material) 
1” (25 mm) longer than the finished height and 
3” (75 mm) wider than the width of the assembly. 
Place it face down on a flat worktable. 

4. Apply contact cement to HPDL, the black side 
of the KerfKore, and the particleboard. 

5. Assemble the KerfKore and side panel. Adhere 
this to the laminate allowing 1%” of laminate to 
extend beyond each side. Use light to moderate 
pressure when bonding the face material. 
Firm hand pressure is usually adequate. See 
Figure 36-20A. 

6. Trim the assembly to the finished panel height. 

7. Adhere the front connecting piece to the assembly 
with aliphatic resin glue, Figure 36-20B. 

8. Trim the excess HPDL flush to front edge of 
connecting piece. 

9. Cut rabbet in the top and bottom of assembly to 
receive the top and bottom. 

10. Using a KerfKore tool, open all grooves except 
for the first two and last two. See Figure 36-21. 


11. Attach front connecting piece to side of main 
cabinet with glue and screws. See Figure 36-20C. 

12. Cut and attach a rear connecting piece %” (13 mm) 
from the back of the cabinet with glue and screws. 

13. Bend J-panel assembly into position and attach 
the back panel with staples or screws. See 
Figure 36-20D. 
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Figure 36-20. Constructing radiused side panel using 
KerfKore®. A—Apply light to moderate pressure when 
adhering KerfKore to HPDL with contact: cement. 
B—Cut all grooves with KerfKore tool except first two 
and last two. C—Align front connecting piece carefully. 
D—Back panel, top and bottom complete the project. 
(Interior Products, Inc.) 


14. Trace the J-panel shape onto %” (13 mm) parti- 
cleboard and reduce the size by the thickness of 
the tongue of the rabbet. Glue it in place with 
contact cement or white glue. 

15. Trim flush the excess HPDL at the rear edge. You 
may want to temporarily attach a protective strip 
behind the excess. During installation, remove 
the strip and scribe the HPDL to the wall. 


Other KerfKore applications 


Curved doors require a bending form that 
matches the required inside radius of the door. The 
finished assembly does not spring back. Make the 
radius form exactly as needed. The fabrication 
procedure is as follows: 

1. Cut materials and adhere the inside laminate to 
the black side of the KerfKore with contact 
cement. 

2. Using the kerfing tool, open kerfs in the area 
that is curved. 

3. Position the assembly on the form making sure 
the kerfs are parallel to the centerline and mark 
the door edges. 


A—Flat Blade 
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B—Wedge Blade 


Figure 36-21. KerfKore® tool. A—This flat blade tool 
strips the brown paper backing from both sides of the 
groove area and permits maximum bending. B—The 
wedge shape tool slices the backing paper and wedges it 
into the groove. Although faster, the minimum radius 
achievable is less. (Interior Products, Inc.) 
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4. Remove the assembly and cut the KerfKore/lami- 
nate assembly to size, allowing for edge trim. 

5. Cuta piece of laminate for the outside, 1” (25 mm) 
larger in length and width than the finished door 
measurement. 

6. Spread a heavy coat of aliphatic resin glue on 
the kerfed side. Reposition the assembly on the 
form, realign centerline and edges with marks 
on the form. 

7. Position the oversized face laminate on top of 
the aliphatic resin glue so that it overhangs 
all edges. 

8. Pull into place with strap clamps and a couple 
of wood strips near each door edge. 

9. Trim the face laminate to 1⁄4” (6.3 mm) larger 
than door size on all four edges. 

10. Clamp raw laminate to the end of the form and 
use the face of the door as a guide for a lami- 
nate trim router. Cut the curved end edgeband 
outside radius. Do not apply. 

11. Apply straight strips of laminate on sides of 
door against the overhang and trim flush. 

12. Apply curved end against the face laminate 
and trim the inside flush. 

13. Trim the face laminate flush with edge laminate. 

14. Bore holes for Euro-style hinges, press in the 
hinge and mount on the cabinet. 

The procedure is much the same for many other 
projects where laminate will be visible on both sides 

of the finished product. See Figure 36-22. 


Figure 36-22. This lazy Susan has substrate of KerfKore®. 
The process is similar to making a radius door. (Chuck 
Davis Cabinets) 
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Causes of Panel Warpage 

Laminate clad panels may warp if they are not 
physically held or balanced. A panel with balanced 
construction equalizes the forces acting on each side 
of the substrate. These forces are powerful. If they 
are not properly addressed, panel warpage will 
result. Warpage is due to the differences in dimen- 
sional movement between the laminate and the 
substrate and between the face and back laminate. 
This movement is caused by the expansion or 
contraction of the laminate’s paper fibers and the 
wood fibers in the substrate. 

Balanced panels can also warp if they are exposed 
to different humidity conditions on opposing sides. 
For example, warpage is likely when a panel in an air- 
conditioned room is mounted on a damp basement 
wall without the proper moisture barrier. 


Ways to avoid warpage 


% The laminate and substrate should be stored 
in the same environment for 72 hours before 
assembly; preferably in a room with 45% to 
50% relative humidity at 70°F (21°C). Store the 
adhesive in the room for 24 hours before use. 

% For critical applications, such as doors and 
desktops: 

X Use the thickest substrate consistent with 
the design and requirements of the project. 

æ Use the same laminate on each face of the 
substrate. 

% Laminate movement is twice as much in their 
cross-grain as in grain directions. Sanding 
lines on the back will indicate grain direction. 
Always keep these grain directions aligned. 

% Use the same adhesive and application tech- 
niques for bonding the front and back 
laminates. This is especially important when 
using water-based adhesives. 

* Paint, varnish, and other applied materials 
will not provide the balance desired. 

Æ When installed between two immovable 
objects (walls), allow 1/8” (3 mm) for each 
48” (1220 mm) of panel for movement. 


Summary 


Plastic laminates are an alternative to solid 
wood or veneer surfaces. They are durable, 
decorative, and relatively easy to apply. You can cut 
laminate with hand and power saws, or you can 
score and fracture it much like glass. The tool you 
select depends on whether the laminate is rigid 
or flexible. 

To bond the plastic, coat it and the substrate 
with contact cement. Generously apply an even 
layer and allow it to dry to the touch. Once the lami- 
nate contacts the substrate, it cannot be adjusted. 
Place newspaper or dowel rods between them 
while you position the sheet. Excess laminate can be 
trimmed with a laminate trimmer, router, hand 
trimmer, or mill file. 

Laminate clad panels can be susceptible to 
warpage. Proper preparation and precautions can 
prevent any warpage from occurring. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. A loose joint between two substrate pieces 
could cause the laminate to 

2. The cutting edge of a saw should enter the 

side of the laminate. 

3. The most appropriate adhesive for applying 
plastic laminate is 
a. polyvinyl 
b. contact cement 
c. resorcinol 
d. aliphatic resin 

4. Applying an uneven layer of adhesive could 
cause and 

5. In general, should the edge or surface laminate 
be applied first? 

6. Why should you place dowels or newspaper 
between the substrate and laminate after they 
have been coated with contact cement? 

7. What grade of laminate should you choose 
when planning to heat-form it around a curve? 


Caning and 
Upholstering 


Objectives 


After studying this chapter, you will be able to: 

Æ Select caning materials, tools, and supplies. 

% Install cane webbing in a chair frame. 

% Identify conventional, basket, open, and closed 
weaves. 

Æ Weave cane in a frame. 

3 Weave a conventional rush design. 

% Upholster a slip seat. 


important Terms 

binding cane glycerin solution 
cane reed 

caning round reed 
caning pegs rush 

caning wedges spline reed 

chair cane twisted fiber rush 
flat oval reed webbing 

flat reed 


C aning and upholstering are methods of 
creating a soft covering on furniture. Caning 
consists of weaving a design using cane, reed, or 
rush. Upholstering refers to completely covering a 
surface with fabric, leather, or vinyl. 


Caning 

Caning is the process of weaving a fibrous bark 
material into decorative patterns. Cane is woven for 
chair seats, backs, and decorative covering on doors 
and panels. See Figure 37-1. 

For centuries, cane, rush, and reed have been 
used in furniture making. These materials were first 
introduced to reduce the weight of furniture. 
Instead of installing a panel inside a frame, cane 
was woven through the frame. Cane is widely used 
today because its natural blond color blends with 
many contemporary furniture styles. 


Figure 37-1. The color of these caned chairbacks blends 
with the light oak color of modern furniture. 
(Thomasville) 


Materials 


Caning is done with cane, reed, and rush. Cane 
comes from the rattan palm, which has long, slender 
stems. This palm is also the source of rattan furni- 
ture. The outer bark of the stem is stripped off and 
dried. The outer surface of the bark is hard, smooth, 
and shiny. Reed comes from another species of palm 
that grows in warm moist climates. The plants are 
stripped of their leaves and bark. Then they are split, 
shaped, and dried. Reed has a softer, duller, and 
more porous surface than cane. Rush is the name 
given to many stemlike plants of the sedge family. 
(Cattail is a member.) When the plant leaves become 
dry, they are cut off and twisted together. Cords of 
rush are sold as twisted fiber rush. 

Cane is cut into several widths for different 
purposes. Chair cane, used for most weaving, is 
1/16” to 9/64” (2 mm to 4 mm) wide. These sizes 
are named as shown in Figure 37-2A. It is sold in 
1000’ (305 m) hanks. Chair cane is woven through 
holes drilled in the frame around an opening. 
Binding cane is 5/32” to 1⁄4” (4 mm to 6 mm) wide. 
See Figure 37-2B, and sold in 500’ (153 m) hanks. It 
is installed over the edges of woven chair cane to 
hide the holes in the frame. 
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Reed is cut into several shapes and sizes. Flat 
reed, flat oval reed, and round reed are used for 
weaving. See Figure 37-2C. They are 3/16” to 
5/8” (5 mm to 16 mm) wide and sold in 1 lb (0.45 kg) 
hanks or 55 Ibs (24.95 kg) bales. Round reed is 3/64” to 
3/16” (1 mm to 5 mm) and is sold in 1 Ib (0.45 kg) coils. 
Reed is woven around the frame. 

Rush, or twisted fiber rush, is made into 5/32” (4 
mm) and 3/16” (5 mm) cords. See Figure 37-2D. It is 
wound around spools and sold by weight. Usually, 
2 Ibs (0.91 kg) of rush are needed for an average chair 
seat. Rush, like reed, is woven around the frame, not 
through holes drilled in the frame. 

Most of today’s caning is done with webbing, 
which is prewoven cane and/or reed. Weaving single 
strands of cane and reed is simply too time- 
consuming. Webbing is machine woven into many 
designs. See Figure 37-3. It is made into 14” to 
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Figure 37-2. A—Chair cane is identified by name and 
size. B—Binding cane comes in three widths. C—Three 
styles of weaving reed. D—Twisted fiber rush is made 
into cords. (The Otto Gerdau Co.) 


24” (356 mm to 610 mm) wide sheets and sold by the 
square foot. Spline reed, another reed shape, holds 
webbing in a groove. The groove is made in the frame 
around the opening to be caned. Spline reed is a 
wedge shape. See Figure 37-4. It is specified by three 
dimensions: height, width across the top, and width 
across the bottom. The most commonly used spline 
reed is 3/16” x 5/32” x 3/32” (5mm x 4mm x 3 mm). 

The biggest concern you have when caning is 
moisture control. Cane, reed, and rush strands must 
be woven, or installed, while wet. Moisture makes 
fibrous materials more flexible. If they are not damp 
enough, pulling a strand around a sharp curve 
might crack it. However, leaving these materials in 
water too long will discolor them. 

Moisture serves another purpose. It expands the 
material. When the woven strands or webbing are 
dry, they shrink and tighten the weave. This is why 
you do not have to pull the strands as tight as you 
want the completed seat. 


Conventional Basket Weave 
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Figure 37-3. These are the four most common designs for 
webbing and for weaving loose cane. 


Figure 37-4, Spline reed is shaped so it wedges into a 
groove made in the frame. (The Otto Gerdau Co.) 


The dry cane, reed, and rush can be finished like 
wood. However, apply stain to the wood frame first. 
Stain the cane after it is installed. Then, a suitable 
topcoating can be applied to both the wood and cane. 
You may prefer to leave the cane unfinished. 


Tools and supplies for caning 


Few tools are necessary to install cane, reed, and 
rush. For webbing, you need scissors or tin snips, a 
mallet, and a small chisel. Supplies include caning 
wedges and hide or aliphatic resin (yellow) glue. For 
weaving loose cane, you also need a scratch awl and 
caning pegs. The wedges and pegs hold stretched cane 
during installation. See Figure 37-5. A sponge or cloth 
and water should be handy for keeping the cane moist. 


Installing cane webbing 


Webbing is installed in a groove in the frame. A 
spline reed holds the webbing in the groove. See 
Figure 37-6. Cut the groove before measuring the 
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Caning Wedges Caning Pegs 


Figure 37-5. A—Caning wedges hold webbing in place. 
B—Caining pegs hold single strands of cane during 
weaving. (The Woodworker's Store) 


Spline 


Groove 


Figure 37-6. Spline reeds should fit loosely in the groove. 
Later, they will be pressed over cane into the groove to 
bond the webbing. 
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webbing. It should be about 3/16” (5 mm) wide and 
3/8” (10 mm) deep. These dimensions accommodate 
the most common size spline reed. If you are using a 
different size spline, cut the groove so the spline fits 
loosely in the groove. Rout the groove about 5/8” to 34” 
(16 mm to 19 mm) from the inside edge of the frame. An 
easy way to do so is first make a hardboard template. 
Rout around the template with a straight shank router 
bit and template guide. You could also use a chisel. 

Draw a pattern of the groove on heavy paper (or 
make the template if you prefer). Place the pattern 
on the cane and cut the webbing about 1” (25 mm) 
larger in all directions. 

Soak the cane in warm water from two to four 
hours. It will absorb water, expand slightly, and 
become pliable. An alternative method is to soak the 
cane in a glycerin solution for about 20 minutes. 
Make the solution 1% tablespoons (20 ml) glycerin 
to 1 cup (250 ml) water. Soaking the cane too long 
will cause it to darken. 

Prepare caning wedges while soaking the cane. You 
will need one for every 3” (76 mm) of the groove. Make 
them about 1” (25 mm) long with the narrow end of the 
wedge slightly smaller than the width of the groove. 

Cut spline reeds. Prepare enough reed to fill the 
total length of the groove. Spline reed will bend around 
circular frames or curves on irregularly shaped frames. 
For rectangular frames, cut one reed for each side 
1” (25 mm) longer than the groove lengths. 

Remove the cane panel from the water. Place it 
between layers of paper or towels to absorb excess 
water. Then center the cane panel over the opening. 
Make sure you align the strands with the edges of 
the opening. 

Next, install wedges in the groove to hold the 
webbing. Wet the end of a wedge. Position it in the 
groove at the back of the frame. Tap the wedge against 
the cane and into the groove. See Figure 37-7A. The 
wedge should be snug and about halfway into the 
groove. Insert additional wedges in the center of the 
front, then the sides. Proceed to install more wedges 
at 3” (76 mm) intervals, working from the center 
toward the corners. 

Excess cane will be left around the outside of the 
groove. Remove loose strands from the panel that are 
outside the wedges. Then cut the remaining loose 
strands with a chisel and mallet. Cut them 1/8” (3 mm) 
below the top of the groove. See Figure 37-7B. At this 
point, check the dampness of the webbing. If it feels 
dry, wipe it with a wet sponge. 

Now install the spline reed. For circular frames, 
begin in the least visible place. For rectangular 
frames, begin at one corner. Miter one end of each 
length of reed. Soak them in water for a few 
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minutes. Then wipe them to remove excess water. 
Remove a corner wedge and spread glue in the 
open groove. Position the mitered end of the spline 
reed in the corner. The narrow edge goes in first. 
With a mallet, tap the side of a wedge on top of the 
spline to position it. Remove more wedges one at a 
time, add glue to the groove, and tap in more length 
of spline. When you reach the end of a groove, miter 
and bond that end of the spline. Wipe away excess 
glue. Follow the same procedure on all grooves. 

As you install splines, make sure that they do 
not slip out. When all splines are inserted, again 
dampen the webbing. If it dries and contracts before 
the glue sets, the splines may pull out. Allow the 
assembly to dry for 24 to 48 hours. The webbing 
will become taut. 


Weaving Cane in a Conventional 
Design 
Weaving cane is a tedious process. Single 


strands of cane are woven through a series of holes 
drilled in the frame. Three layers are woven. Then 


Cane 


n Wedge 


Groove 


Frame 


Excess cane 


Figure 37-7. A—Tap the wet cane into the groove with 
caning wedges. B—Remove wedges when cutting off 
excess cane with a chisel. 


binding cane is placed to cover the holes. This 
lengthy process may be why most caning today is 
done with webbing. 

As with webbing, keep all cane moist until the 
job is complete. In addition, always install cane with 
the shiny side up. 

Figure 37-8 shows the size and spacing of the 
frame holes for various widths of cane. Most 
weaving is done with medium size chair cane. 


First layer 


Weave the first layer back to front and front to 
back. The starting point is the second hole from the 
corner on the back of frame (away from you). See 
Figure 37-9. Put about 3” (76 mm) of cane into the 
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Figure 37-8. Hole size and spacing varies according to 
the chair cane size. 


Start second 
layer here 


Start first 
layer here 


Back of Frame 
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Figure 37-9. The first layer is a front to back weave. The 
second layer, placed over the first layer, goes from side to side. 


Color Key 


hole. Secure it with a caning peg. Feed the other end 
of the strand down through the hole directly across 
on the front (nearest you). Pull the cane snug and 
twist it toward the next hole on the front. Then 
insert a peg to hold the tension. 

Bring the strand up through the next hole on the 
front. Pull it snug, and twist it so the slick shiny side 
is up. Insert a caning peg in this hole. Feed the cane 
down through the next hole from where you started 
on the back part of the frame. Then pull it up 
through the next hole (third on the back). Repeat 
this sequence—two holes in front and two holes in 
back—until the cane is installed in one direction. 

Eventually you will need another strand. As 
you near a strand’s end, rewet the cane. Pull it 
down through the last hole it will reach. All ends 
are tied on the underside. To do so, loop the end 
twice around a nearby stretched strand. Slip the end 
back under the second loop and pull it tight. Cut the 
end about 1⁄4” (6 mm) long. Be sure no nearby hole is 
covered. Also use this procedure to tie the first end 
of the woven cane. Tie it before removing the peg. 


* Note — — — 
The shiny side of the cane should always face up. 


Second layer 


The second layer is installed side to side. Start in 
the hole across the corner from where you started the 
first layer. See Figure 37-9. Use the same procedure as 
the first layer. No weaving should be done at this time. 
All the second layer strands lie over the first layer. 


Third layer 


The third layer is a repeat of the first layer 
procedure. Start in the beginning hole of the first 
layer. Secure the end with a peg as before. Position 
strands beside those of the first layer. Push strands 
together with an extra caning peg. Install the 
strands over the second layer. 


Fourth layer - 


The fourth layer is true weaving. The strands lie 
parallel to those from the second layer and in the 
same holes. However, you will weave over the 
strands of the third layer and under the strands of 
the first layer. Begin in the same hole as you did the 
second layer. Weave a few strands, then go back and 
pull the cane snug and peg it. After weaving all of 
the fourth layer, tie the ends. Now your woven 
frame should look like the one in Figure 37-10. _ 
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Start third 
layer here 


Start fourth 
layer here 


[4 First Layer S Third Layer 


[J Second Layer za Fourth Layer 


Figure 37-10. The third layer is in the same direction as the 
first and lies over the first and second layers. The fourth 
layer weaves over the third layer and under the first. 


Diagonal layer 


The diagonal layer creates the six-sided effect of 
a conventional design. Start in the right front corner 
(the chair frame should be facing you) and weave 
toward the back left corner. Weave over layers two 
and four and under layers one and three. Work with 
one hand over and one under the frame. Tighten 
and peg the strand after each direction. Repeat 
another diagonal layer in the other direction. The 
result is seen in Figure 37-11. 


Binding 

Binder cane covers all holes and gives a finished 
appearance. The conventional woven frame in 
Figure 37-11 has binding cane attached. Be sure all 
strand ends of the previous five layers are knotted 
securely before attaching binder. 

First cut the binding cane. You need four pieces. 
Make them about 12” (305 mm) longer than the row 
of holes on each side. Cut 8” (203 mm) lengths of 
chair cane for'every hole in the frame. These 
become loops to hold the binding. Soak them in 
water for a few minutes. 
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Push one end of the binding cane down into a 
corner hole and secure the end underneath the 
frame. Lay the loose length of binding cane over the 
holes on one side. Push the loose end down into the 
corner hole at the other end. The length will be 
secured with the 8” (203 mm) strips of chair cane. 

Push one end of an 8” (203 mm) length of weaving 
cane into each hole beside the binder. Loop and secure 
it around the weaving cane under the frame. Make a 
loop over the binding cane and push the loose end 
down through the same hole. See Figure 37-12. Pull 
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Figure 37-11. The diagonal layers complete the conven- 
tional design. Binding cane has already been placed over 
the frame holes. 
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Figure 37-12. Binding cane is held down by loops of 
chair cane. 


the binding cane tight and draw the loops against it. 
Secure the ends underneath the frame. 

Install all binding cane and loops one side at a 
time. Then add the four corner loops to tie together 
all four pieces of binding cane. Keep the cane wet 
until you are finished. Finally, trim all cane ends 
about 1⁄4” (6 mm) from the loops and knots. 


Finishing 


Caned surfaces may be finished like any ther 
wood or be left natural. If stained, there will be 
heavy concentrations of coloring where several 
layers of weave intersect. This irregular distribution 
of stain is generally considered a pleasing effect. 


Weaving Rush 


Rush is woven around the frame, not through 
holes. Materials and supplies for rush weaving 
include rush, bits of rush or cloth padding, and tacks. 

Before weaving, the rush fiber should be soaked 
for about 10 minutes. This makes it flexible. As it 
dries, it will shrink and become rigid. 

Start at one corner, laying the end of a strand of 
rush over the first rail. Draw the strand over the rail, 
under, and back over the adjacent rail. Pull this loop 
tight to secure the loose end. Then draw the strand 
to the opposite rail and loop it around as shown in 
Figure 37-13. Continue this weaving procedure 
until the entire seat is 2/3 complete. Then stuff the 
area between the two layers of rush with bits of 
rush or cloth padding. After stuffing, continue with 
the weave until the surface is finished. Tap a soft- 
wood block against strands to keep them close 
together. Tack the final strand to the frame. A 
completed seat is shown in Figure 37-14. 
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Figure 37-13. Weave rush using the same sequence until 
the surface is finished. i 
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Figure 37-14. A completed rush woven seat. 


Upholstering Slip Seats 

Slip seats are padded seats commonly found on 
dining room chairs, kitchen chairs, stools, occasional 
chairs, and vanity benches. See Figure 37-15. They 
consist of a foam pad covered with fabric, leather, or 
vinyl. The pad, attached to a 4” or %” (6 mm or 13 mm) 
plywood base, is fastened to the chair frame. 

Slip seat upholstery requires only a small 
amount of materials, supplies, and tools. Materials 
you will need to complete the project include 
plywood, padding material (foam rubber, cotton, or 
animal hair), and the covering. Supplies include 
tacking tape or muslin and rubber cement, uphol- 
sterer’s tacks, and staples. Tools include a tack 
hammer, staple gun, scissors, and a 1⁄4” drill bit. 

The procedure for making a slip seat is as follows: 

1. Cut the plywood base to size. It should be 
1⁄4” (6 mm) smaller in all directions from the inside 
of the frame. The plywood base is supported by 
corner brackets or cleats inside the chair seat frame. 

2. Drill %4” (6mm) holes, spaced 3” (76 mm) apart in 
the base. These will let the padding “breathe.” 

3. Determine the edge design for the seat. Three 
basic styles. are cushioned, feathered, and 
squared. See Figure 37-16. 

4. Lay the plywood base on 2” (51 mm) of padding 
material. Trace around the base with a marker. 
For a cushioned edge, A, add %” (19 mm) to all 
sides of the padding. For feathered and squared 
edges, B and C, add 4” (6 mm). 

5. Cut the padding with scissors. For foam rubber, 
dip the scissors in water. This acts as a lubri- 
cant. Undercut the feathered edges %” (19 mm). 
See Figure 37-16B. 
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Figure 37-15. Dining room chairs usually have padded 
slip seats. 


Tacking 


tape Ti 


Base 
Tacking Foam 
tape ike 
Base 
Tacking 
tape 
Base 


Figure 37-16. Edge designs for slip seats. Note how the 
material is cut and fastened to the base with tacking tape. 
A—Cushioned edge. B—Feathered edge. C—Squared edge. 


6. Bond tacking tape to the foam. Put the tape on 
the top surface around cushioned and feath- 
ered edges. Place it on the side for squared 
edges. You can substitute muslin bonded with 
rubber cement for tacking tape. 
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7. Once the tape adheres to the foam, pull it and 
the foam around one side of the base edge. Tack 
or staple it in place. Then secure the opposite 
side. Next, staple the other two. Start tacking or 
stapling in the center and work toward the 
corners. The amount you pull the tape under 
varies with the type of edge. You may want to 
rubber cement the foam to the plywood. This 
prevents it from shifting. 

8. Place the covering, face down, on a clean surface. 
Then center the seat, plywood base up, on it. See 
Figure 37-17A. Cut a covering large enough to 
wrap around the seat with about 2” (51 mm) extra 
per side. Secure the center of the first side. Pull the 
covering and staple it toward each corner. Make 
sure the covering is tight but not stretched. If it 
wrinkles, remove the necessary tacks or staples. 
Take out the wrinkles and retack the fabric. 

9. Secure the covering from the center toward the 
corners on the opposite side. Pull the fabric gently 
toward the corner to remove wrinkles. When four 
sides are done, you will have a small loop of fabric 
at each corner. See Figure 37-17B. Press the excess 
fabric on the corners flat against the plywood. Tack 
them so they look alike. See Figure 37-17C. 

10. Attach the seat in the chair frame with wood 
screws from underneath. Be sure there are clear- 
ance holes through the cleats or corner brackets. 


Base 


Fabric 


= Tacking 
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Figure 37-17. Procedure to fasten covering to the padded 
base. A—Lay the seat, base up, on the back of the 
covering. Pull the sides onto the base and tack in the 
center. B—Pull the fabric from the center toward the 
corner as you tack. C—Fold down the excess loop of 
material and tack that also. 


Four screws will hold the seat firmly. Screw 
length should be 4” to 3/8” (6 mm to 10 mm) 
longer than the cleat or bracket thickness. 


Summary 


Caning and upholstery provide a decorative 
textured surface to furniture. Caning has a long 
history of applications. Originally, it was used to 
reduce furniture weight. Now, it is done for appear- 
ance reasons. Most cane installed today is 
purchased as webbing. You cut and install panels of 
webbing. However, you might also choose to weave 
loose strands of cane, reed, or rush. 

Slip seats are upholstered surfaces commonly 
found on various chairs, stools, or benches. As 
shown in Figure 37-1, you might find both caned 
and upholstered surfaces on a piece of furniture. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Explain the difference between cane, reed, 
and rush. 

. Weaving is done with what type of cane? 

. Most caning today is done with 

. Hold webbing in place with ___ 

. List two reasons for soaking — cane before 
installing it. 

6. List the steps to install cane webbing. 

7. When weaving strands of cane, how do you 
hold stretched strands in place while continuing 
to weave through another hole? 

8. Cane ends, when weaving, are secured with__ 
a. glue and nails 
b. nails only 
c. loops and knots 
d. glue only 

9. Which of the four layers of woven cane is 
threaded above and below previous layers? 

10. The side of cane that should always face up 
is 

11. Binding cane is secured with 
a. spline reeds 
b. caning pegs 
c. glue 
d. chair cane 

12. Arush seat is stuffed with or 
it is 2/3 done to soften the seat. 

13. Describe the construction of a normal slip seat. 
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Case Construction 


Objectives 


After studying this chapter, you will be able to: 

æ Explain the purpose of cases. 

% Identify the types of case construction. 

X Select materials used in case construction. 

Æ List the components of a typical case. 

# Recognize assembly steps for case work. 

% Describe the advantages offered by using the 
32 mm System of case construction. 


important Terms 

32 mm System face frame case 

case frame and panel case 
case back frameless case 

case body kick plate 

case top plinth 

construction holes shelves 

dividers system holes 

face frame V-groove assembly 


Cases are storage units that hold or display 
items. They basically consist of a box that is either, 
open to the top, or to the front. Shelves and dividers 
,may be added to create compartments. Some 
typical cases are: jewelry boxes, chests of drawers, 
gun cabinets, desks, microwave carts, china 
hutches, bookcases, storage chests, and kitchen 
cabinets. The case can be open or fitted with doors. 


Types of Case Construction 


Three types of case construction are common: 
face frame, frameless, and frame and panel. A 
fourth, less used method, is V-groove design. Each 
has unique advantages and disadvantages. 

A face frame case begins with a case made of 
solid wood or manufactured wood panels. You do 
not have to edge band the cut edges of plywood or 
particleboard. A frame is then attached to the front. 
See Figure 38-1. It can be made of solid wood, edge- 
banded plywood, or laminated particleboard. The 
frame adds stability to keep the case square. It also 


supports the door hinges. The construction of a face 
frame case requires more labor than a frameless case. 

A frameless case has no face frame; the edges of 
top, bottom, and side members are exposed. See 
Figure 38-2. If the case is made of manufactured 
wood panels, edgebanding is applied to exposed 


Figure 38-1. A—This wall cabinet was constructed with 
face frame casework. B—The frame is attached with glue 
and/or mechanical fasteners. 
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edges. The back provides most of the structure to keep 
the case from racking. Door hinge mounting plates 
attach directly to the side. The doors are usually full 
overlay, but may be half-overlay or inset. The most 
popular variation of frameless construction is the 
32 mm System. It sets size standards for components, 
hardware, and fasteners. This allows for interchange- 
able parts. The 32 mm System is covered in detail later 
in this chapter. 

Frame and panel case surfaces are not flat. 
Surfaces are made with panels mounted to or 
within a frame. If the panels are made of thinner 
plywood, the weight of the product is reduced. 
Solid wood panels, commonly referred to as raised 
panels, may have a decorative edge that fits into a 
slot in the frame. You often see finished frame and 
panel construction for desk sides and cabinet doors. 
See Figure 38-3. Web frame cases are a form of 
frame and panel construction. They have surface 
panels attached to an internal frame. This tech- 
nique, widely used for high quality casework, is 
covered in Chapter 39. 


Figure 38-2. With frameless cabinets, the doors attach 
directly to the case side. (Quaker Maid) 


Regardless of which method you choose, any 
assembled case should be perfectly square. This 
requires matching components and joints accurately. 


Case Materials 


Consider these factors when choosing materials 

for casework: 

Æ How will the case be used? Kitchen cabinets 
are made to be rugged and easily cleaned. A 
bookcase, on the other hand, may receive 
little wear, but may carry heavy books. 

X Will the case be lifted or moved often? 
There are movable, mobile, and built-in 
cases. Movable cases generally sit on glides 
so the wood does not chip or mar the floor. 
Mobile cases have wheels or casters. In 
addition, a large case should be made as light 
as possible. 

Æ What surfaces will be visible when the case 
is in use? Exposed parts include the exterior 
and the front-facing edges of shelves and 
dividers. Undersides of cases less than two 
feet from the floor are considered hidden and 
generally are not finished. 


Figure 38-3. With frame and panel doors, a glass or wood 
panel is held within a solid wood frame. (Thomasville) 


Æ% How will surfaces be coated or covered? 
The finish or laminate must protect the case 
from daily wear. 

Æ Will manufactured wood panels be better, 
both in structure and cost, than lumber? 

Answers to these and other questions affect 

decisions about materials. 


Lumber or manufactured wood panels? 


Solid lumber is costly to buy and process. To 
form large panels, it must be surfaced, glued, 
resurfaced, and smoothed. Approximately 50% of 
rough sawn lumber could be wasted. In addition, 
lumber comes in random sizes and requires more 
storage space than manufactured panel products. 
Lumber can also change in dimension plus or 
minus 1/8” (3 mm) for each 12” (305 mm) of width. 
These dimensional changes are caused by moisture 
content changes, and often result in joint failure. 
Waterproof finishes slow the effects somewhat, but 
cannot stop them entirely. 

Plywood, MDF, and particleboard are alterna- 
tives to lumber. They are more stable and less 
expensive. Thermofused melamine panels are less 
expensive than hardwood veneer plywood. It does 
not require finishing. Solid colors and matrix 
patterns do not require grain direction decisions, 
thereby providing increased yield from a given 
number of panels and an additional reduction in 
labor cost. Veneer surfaces, on one or both sides, 
vary by species and grade. They can match solid 
lumber parts used in the case. Bond edgebanding to 
the exposed edges. 

Use matching panels for case backs that are 
visible when doors are opened. Hardboard might 
be used for case backs, drawer bottoms, and dust 
panels on economy grade casework. Install 
tempered hardboard where more strength is 
needed, such as in the bottoms of wide drawers. For 
premium appearance and performance, install 
1/4” (6 mm) thermofused melamine panels in the 
drawer bottoms. Where extra strength is required, 
use thicker material or apply reinforcing rails 
beneath the panel. 


Case Components 


A typical case has many components. Included 
are the front, top, bottom, sides, shelves, dividers, 
and backs. Doors and drawers may be installed on or 

_in the case. A separate base (plinth) might be placed 
under the case. This discussion focuses on traditional 
“methods of case construction, including the face 


| 


Chapter 38 Case Construction 615 


frame. The section on 32 mm System of construction 
details the use of special mechanical fasteners, hard- 
ware, and methods for frameless cases. 


Case body 


The case body refers to the top, bottom, and 
sides. The body opens either to the top or front. See 
Figure 38-4. Examples of cases that open to the top 
include toy boxes and cedar chests. Those that open 
to the front include dressers, bookcases, and kitchen 
cabinets. 

The corners of wood cases can be joined with 
many joints. See Figure 38-5. Joints should be 
selected so that a minimal amount of end grain is 
visible. Install any glue blocks where they will be 
hidden. (Make sure that they will not interfere with 
shelves or drawers.) Edgeband plywood, MDF, or 
particleboard if a face frame is not attached. 


Shelves 


Shelves divide a case into levels for storage. 
Plywood or particleboard shelving is less likely to 
warp than solid lumber. Edgeband the front edge. 
Shelves may be fixed or adjustable. 


Figure 38-4. Cases may open to the top or front. (Chuck 
Davis Cabinets) 
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Figure 38-5. A—Several alternative joints can be used on case goods. B—The corners of this jewelry case are mitered 


and the bottom is dadoed. (Craft Products) 


Fixed shelving can be installed several ways. 
You can use dado joints or cleats. Create the joints or 
glue the cleats to the case sides before assembly. Be 
certain they are aligned so the shelves are level. Like 
glue blocks, cleats are unattractive. Use them where 
they will be hidden, such as behind a door. 

The type of dado—through or blind—depends 
on the application. For cases with face frames, it is 
easier to cut a through dado. The frame will cover 
the exposed joint. You can also use a through dado 
with frameless cases that are edgebanded. When 
using solid wood sides, cut a blind, or stop dado. 
See Figure 38-6. 


Adjustable shelves improve the utility of the 
case. Several styles of shelf supports were described 
in Chapter 17. Standard 34” (19 mm) thick shelving 
should not be placed on supports spaced more than 
42” (1067 mm) apart. 


Dividers 


Dividers, or partitions, separate the inside of the 
case. They can be placed horizontal or_ vertical. 
When the edge of a divider is visible on the finished 
case, and it is not solid lumber of the same species 
as the case, cover it with veneer or laminate edge- 


banding. 4 


Dividers can be positioned easily with dado 
joints. Dados are cut 1/3 of the way through the 
supporting components. Cut half-lap joints when 
dividers cross, as in drawer dividers, or shallow 
display shelves. Saw all cross-lap joints at the same 
distance setting—one-half the width. See Figure 38-7. 


Plinth 


Cases may set directly on floors, legs, shaped 
frames, or plinths. A plinth, or base, provides toe 
clearance on one or more sides. See Figure 38-8. (The 
term kick plate is given to the plinth under kitchen 
cabinets.) The frame for kitchen cabinets is inset 
3” (76 mm) and its height is usually 4%” (107 mm). It 
can be made of lumber, plywood, or laminated (or 
veneered) particleboard. The plinth is fastened to the 
case with glue blocks, cleats, pocket joints, corner 
brace plates, or other fasteners. Install glides on 
movable cases to prevent them from chipping when 
moved. Install casters on mobile cases. 

The plinth can be recessed under or outset from 
the case. Sometimes the top edge of outside plinths 
is shaped. Moldings may be attached as an alterna- 
tive to shaping. The corners can be rabbeted or 
mitered, often with a spline. Plinths usually are 
added after the case body is assembled and the glue 
joints have cured. 


Through Dado 


Blind, Stop Dado 
< 38-6. Blind or through dadoes hold fixed shelves. 
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Back 


For face frame casework, the case back usually 
is 1/10” to 1⁄4” (3 mm to 6 mm) thick. The rabbet, 
formed around the inside of the back edges, should 
be slightly deeper than the thickness of the back. 
Where appearance is important, as in the back of 
wall cabinets, the back panel should be the same 
material as the side panels. 


Case top 


The case top may be fixed, removable, or hinged. 
Those which open to the front are usually fixed. Tops 
on cases that open up are generally hinged. 


Case 
bottom 


Outset 
Plinths 


Inset 
Plinth 


Figure 38-8. Plinths, or base frames, may be inset or outset. 
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Fixed tops 

On tall cases with doors, a fixed top is not seen. 
Therefore, it can be rabbeted and glued, dadoed, or 
otherwise fastened. The top can be made of 
plywood, particleboard, or solid wood. Cover 
exposed surfaces of manufactured panel products 
with veneer or plastic laminate. 

A visible top, such as a dresser, should be made 
of solid wood, plywood, veneered or laminated 
particleboard, or MDF. Most often, the top is a sepa- 
rate component attached to the case. The edges may 
be contoured. 


Hinged tops 

Case goods that open upward usually have lid 
type hinged tops. Examples are recipe boxes and 
cedar chests. Smaller case tops may include part of 
the front, sides, and back. For these, rabbet, glue, 
and assemble the entire case, including the top. The 
box is completely sealed. After the glue cures, cut 
the case open on a table saw or band saw. See 
Figure 38-9. Thus the figure in the grain continues 
all across the surface. 


Face frame 


A face frame attached to the front of the case 
provides strength and style. The frame can be made 
of solid wood, edge banded plywood, or laminated 
particleboard. The frame typically covers the 
exposed edges of the top, bottom, sides, and 
dividers. Horizontal parts of the frame are called 
rails. Vertical parts of the frame are called stiles. 
They vary in size from 1” to 24%” (25 mm to 64 mm) 
depending on the particular design. They can be 
assembled with mortise and tenon joints, dowels, 
plate joinery, or pocket joints. See Figure 38-10. Butt 
and miter joints do not provide the needed strength. 


Separate 
lid with 
a band saw 


Separate lid 
on a table saw 


Figure 38-9. You can saw cases to separate the lid. 


Most often, the face frame is glued and clamped 
to the body. It can also be secured with clips, plate 
joinery, or pocket joints. On economy cabinets, nails 
are set below the surface and then filled. 


Doors and drawers 


Leave space, width, height, and depth for doors 
and drawers. For drawers, also take into account 
the dimensions of the slides. Refer to the plans to 
determine whether doors are flush, overlay, or lip 
edge. Each requires different hardware. 


Case assembly 


Successful case assembly requires planning and 
preparation. All components must be sized accurately 
and wood components sanded smooth. All joints have 
to fit exactly. Preset clamps to their approximate open- 
ings. Use small blocks or bar clamp pads to prevent 
clamp damage. Select the proper adhesive based on 
set and clamp time. A quick-setting adhesive may not 
allow enough time for assembly. 

In a production setting, cases may be assembled 
with nails and staples driven with a pneumatic gun. 
Staples have better holding power, but are more diffi- 
cult to cover. They are mostly used to assemble parts 
that will not be seen on the finished product. High 
quality casework should not have any visible fasteners. 

Assemble the case without adhesive first (a dry 
run). This is necessary to preset clamps and be sure 
all corners are at 90°. It also helps determine the 
steps in assembly. Check all joints to make sure they 
fit properly. You do not need to position hardboard 
backs that will be reinforced with nails or staples. 
Glue blocks can be left off unless they position some 
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Figure 38-10. Joinery for face frames. 


components. Those needed should be secured to 
one side of the joint. Plan to apply the glue to parts 
in the order that you put the unit together dry. 

Once you verify the dry run, disassemble the 
case. Lay the clamps, protective blocks, and compo- 
nents aside in an orderly manner. 

Begin the final assembly. (Follow the assembly 
and clamping procedure presented in Chapters 32 
and 33.) Spread the adhesive evenly, according to 
your plan. Fit the pieces together. Position the protec- 
tive blocks and clamps. Tighten the clamps only 
enough to hold them in place. When all components 
are assembled, increase the clamping pressure as you 
check for squareness. Excessive pressure can damage 
soft surfaces and break weak components. 

Inspect all joints immediately after assembly. 
They should be closed and square. Wipe away all 
excess adhesive with a damp sponge or cloth. This 
is easier than scraping or sanding away excess dry 
adhesive. Do not use this technique on veneer 
surfaces, if you can avoid it. Finishing stains will be 
absorbed at a different rate than where there has 
been no moisture. Instead, allow the squeeze out to 
set partially, and then remove it with a hand 
scraper. Of course, you must place clamps to allow 
access to the ‘squeeze out. Keep glue and water 
away from places where steel clamps touch the 
case. Tannin in the wood will react with the glue 
and the metal to stain the wood black. 


V-groove assembly 


V-groove assembly, also known as miter 
folding, involves folding a grooved panel to create 
the case. See Figure 38-11. The case begins with a 
sheet of particleboard covered with flexible lami- 


' nate. Cuts for each corner are made at a 90° 
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included angle to a precise depth equal to the parti- 
cleboard thickness. This forms two 45° miter cuts. 
Do not cut through the laminate. 


Figure 38-11. V-groove assembly. 


Chapter 38 Case Construction 619 

Cut V-grooves with router motors mounted in 
bases designed for this process. Production firms 
have special computer-controlled routers that cut 
V-grooves accurately. 

When designing cases for V-groove assembly, 
carefully consider how the different surfaces will 
fold together. It may be simple to create a box with 
three cuts. However, adding cross grooves for 
folded edges can make the layout quite complex. 


Introduction to 32 Millimeter 


Construction 


Europe heavily depleted its forests during World 
War II, and was forced to develop alternative materials, 
such as particleboard. They could not afford to use 
what little solid wood that was available in such appli- 
cations. The cooperative efforts of particleboard, hard- 
ware, machinery and cabinet manufacturers developed 
a system better able to use the available raw materials. 
This system created a revolutionary case making tech- 
nique called the 32 mm System. The case has no face 
frame as found in traditional cabinet construction. 

The 32 mm System of frameless cabinetmaking 
has caused the biggest change in cabinetmaking 
since the development of plywood. Paul Hettich of 
West Germany is given credit as the father of the 
32 mm System. An Italian, Arturo Salice, was granted 
the first patent on a concealed hinge with automatic 
closing action for furniture. With many refinements, 
this hinge has become known as the Euro-hinge, 
European-style hinge, or simply a concealed hinge. 

Central to the frameless system are vertical rows 
of holes in each cabinet side or partition. These rows of 
holes are known as system holes and are spaced 
32 mm apart. The 32 mm dimension was not estab- 
lished at random. When the system was initially being 
developed, 32 mm was the minimum spacing avail- 
able using technology of the time. Any further reduc- 
tion in the spindle spacing would have shortened the 
service life of spindle bearings and gears. The system 
came to be known as the 32 mm System or System 32. 


System approach 

For the first time a system approach to case 
assembly and hardware installation was developed. 
Case components include cabinet sheet material, 
edgebanding materials, hardware, machines, and a 
procedure of constructing cabinets that makes use 
of the other parts of the system. 

There is no single design that is the 32 mm 
System design. All frameless designs may embody 
one or more attributes of the 32 mm System. 
Cabinet manufacturers develop variations that 
enable them to meet their customer’s requirements. 
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The 32 mm System illustrated in Figure 38-12, may 

be bese on the following set of standard dimensions: 

* Side panels and partitions feature two 
vertical rows of system holes 5 mm in diam- 
eter on 32 mm centers. 

%* The distance from the front edge to hole 
centerline of the first vertical row is 37 mm. 
This distance provides precise alignment of 
hinge base plates, drawer glides and other 
system hardware. 

X The distance from the first vertical row to the 
second vertical row is usually in multiples of 
32 mm, and depends on the function of the holes. 
Æ Base cabinets, that accommodate drawer 

slides, will have additional vertical rows 
of holes. The quantity and spacing will be 
determined by the length and boring 
pattern of the 32 mm system slides being 
installed. 

X Wall and base cabinets without drawer 
slides may have a vertical row of holes 
near the back of the cabinet to receive 
shelf supports. Automated machinery 
will place the row at a multiple of 32 mm. 
The distance may be 37 mm from the back 
for shelving. This distance will save set- 
up time when you use less sophisticated 
multiple-spindle boring machines. 

% The system hole diameter is 5 mm, with a 
depth of 13 mm. For assembly purposes, 8 
mm and 15 mm holes may be bored. Kerfs 
for plate joinery may be used. 

Æ Accurate hole location ensures precise fit and 
smooth operation of installed hardware. 


Benefits of the 32 mm System 

The development and use of the 32 mm System 
eliminated many labor intensive procedures needed 
for traditional face frame cabinet construction. 
Among the procedures eliminated was the 
construction of face frames, cutting dado, rabbet, 
and miter joints. Also, material savings resulted 
because of the extensive use of laminated particle- 
board, in place of hardwoods, and the elimination 
of the face frame. 

The beauty of the 32 mm System is that it 
standardizes case construction and hardware 
mounting. It allows you to do all the work—from 
machining panels to installing hinges and drawer 
glides—before the case is assembled. 

From a manufacturing standpoint, fewer people 
can complete more frameless.cases than face frame 
cases in a single shift. However, hole size, location, 
and spacing must be precise to guarantee inter- 
changeable parts. Each component must be sized 
accurately to fit together perfectly during assembly. 
The use of a computer to help design the cabinets, 
produce shop drawings, and generate cutting lists 
reduces work and errors. Some computer software 
programs will print part identifying labels. These 
labels may be barcoded to enable machines to read 
the label for inventory purposes. 

Once the 32 mm System is in place, a manufac- 
turer can expect the following benefits: 

% Increased productivity. 

# Simple and automated machines provide 

high precision and high quality. 

% The manufacturer is less dependent on 

skilled labor. 


Figure 38-12. A—Spacing for 5 mm System holes. B—Completed case showing hardware and horizontal members 
attached. C—Closed case looks no different from one assembled with traditional joints and hardware. (Hafele America Co.) 


Æ% Labor savings can result from mounting hinge 
plates and drawer guides in the system holes 
before assembling the cabinet. This eliminates 
reaching inside an assembled cabinet for 
attachment. Attachment locations are exact. 

Æ Material costs are reduced due to standard 
component sizes that make efficient use of 
manufactured wood panels. Accurate cutting 
lists also reduce waste. 

Ææ Base cabinet levelers also reduce material 
costs by allowing six side panels to be 
produced from each 49” by 97” (1220 mm by 
2440 mm) sheet. 

% The manufacturer has avoided the dimen- 
sional instability of solid lumber by using 
veneered or plastic-laminated particleboard. 

Æ Components can be produced at different 
locations stored for any length of time, and 
assembled later with accurate fit. 

Ææ When orders exceed production, panels may 
be bought from outside vendors, and inte- 
grated into the product line. 

Æ Finishing operations are greatly reduced. HPDL 
clad MDF or particleboard, as well as thermo- 
fused melamine panels, require no finishing. 


The use of system holes 

The vertical row of 5 mm system holes are 
spaced 32 mm apart. The first vertical row is 37 mm 
from the front edge of the panel. They are used for 
mounting drawer slides, hinge mounting plates, 
adjustable shelf pins, and other accessories. 


Determining cabinet height 

A typical kitchen counter top is 36” (914 mm) off 
: the top of the finished floor. A built-in under 
counter appliance, such as a dishwasher requires up 
to 34%” (876 mm) above the top of the finished floor. 
Most countertops are 14%” (38 mm) thick. 

Ideally, the height of case side panels should be a 
multiple of 32 mm, plus one thickness of the material 
being used. See Figure 38-13. This allows the spaced 
holes to be drilled one-half the material thickness 
from the top or bottom of the case. In this instance the 
ideal and practical may be equal, depending on your 
requirements. A 768 mm base cabinet side panel is 
approximately 30.25”. When a 4.25” (108 mm) toe 
space from the top of the finished floor is added, the 
resulting 34.5” height is standard for under counter 
appliances in the United States. 


The use of construction holes 
A fully machined cabinet side will have 
precisely placed receptacles for fastening hardware 
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and assembly connectors. See Figure 38-14. The 
case is held together in several different ways. 
x Dowels secured with glue in 8 mm construc- 
tion holes. 
% Plates secured with glue in kerfs. 


Scale 1:2 


Figure 38-13. A—Hole spacing from the top so that a 
16 mm (5/8”) thick horizontal member fits flush. B—Hole 
spacing from the top so that a 19 mm (3/4”) thick horizon- 
tal member fits flush. C—A bolt is threaded into a 
5 mm hole. D—Turn the cam or casing to draw the hori- 
zontal and vertical members together. (Hafele America Co.) 


Figure 38-14. This panel is ready for assembly with plate 
joinery. (Chuck Davis Cabinets) 
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RTA fasteners secured by screw threads in a 
variety of different sized construction holes. 


Dowel construction 

For dowel construction, the 8 mm holes may be 
spaced horizontally along the top, bottom, and mid- 
section of the sides. They typically are placed in 
pairs, 12 mm from the edges and 64 mm apart. See 
Figure 38-15. 


Plate construction 

Another method of holding the case together is 
by using plate joinery. See Figure 38-14. Dimensions 
for side panels with one to four drawers vary. See 
Figure 38-16. 


Ready-to-assemble construction 


Several styles of ready-to-assemble (RTA) 
construction provide for the use of various RTA 
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Figure 38-15. This illustration shows the dowel drilling pattern for a 1, 2, 3, or 4 drawer base cabinet’s side panel. Other 
than the front row, not all 5 mm System holes need to be drilled. (Chuck Davis Cabinets) 
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Figure 38-16. This illustration shows the plate kerf pattern for a 1, 2, 3, or 4 drawer base cabinet side panels. Other than 
the front row, not all 5 mm System holes need to be drilled. (Chuck Davis Cabinets) 


fasteners. For RTA fasteners, 15 mm holes are 
drilled in the top, bottom, and other horizontal 
components, in place of the 8 mm holes, to accept 
RTA connectors for easy assembly. The connecting 
bolt of a bolt-and-cam or casing connector is 
threaded into one of the 5 mm holes. See Figure 38- 
18B. The bolt head fits into the cam through a hole 
drilled in the end of the horizontal member. (Refer 


to Chapter 17.) A turn of the cam or casing draws in 
the bolt and tightens the joint. 

Confirmat® industrial type one-piece connectors 
combine a long shank with a straight, deep-cut thread 
to ensure an accurate, close fitting joint between 
panels. See Figure 38-17. The connectors come in 
different sizes, finishes and head styles. Plastic cover 
caps in several colors and stems will cover the screw 
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head. With special one piece drill bits and drilling jigs, 
the requisite holes can be drilled in a single step. 

In doors, one 35 mm or 40 mm and two 8 mm 
holes are drilled for the cup and plastic fixing dowels 
of most concealed hinges. See Figure 38-18C. Some 
hinges developed for specialized purposes may 
require other size holes for the cups. The hinge 
mounting plate fastens into two 5 mm system holes. 
Refer to Figure 17-23. As illustrated in Figure 17-24 the 
door hinge is fully adjustable. 

Other 32 mm details for base and wall kitchen 
cabinets are given in Figure 38-18D. 
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Figure 38-17. A—Confirmat® screws are one-piece 
connectors. B—Special step drills are used to provide 
both clearance and pilot holes. (Häfele America Co.) 


Design advantages 


Products manufactured using 32 mm features 
have several advantages. Flexibility in production is 
a trademark of the 32 mm System. The standardized 
hole distance presents a wide range of options. 
Figure 38-19 shows three options available from the 
same case body. If made with RTA fasteners, assem- 
bled products can be shipped unassembled. The 
installer simply reassembles the parts upon 
delivery. RTA furniture items may be easily taken 
apart if they need to be moved. 

Most 32 mm constructed products look no 
different from face frame construction having a full 
overlay door. In addition, time and money is saved 
on raw material by eliminating the face frame and 
labor. Furthermore, the frameless cabinet is laid out 
more efficiently than if it had-a face frame. 

The simple, yet sturdy, 32 mm design is very 
economical. Many traditional joints require long 
machine setup time and multiple cuts. Evenly 
spaced holes and mechanical fasteners provide a 
precise fit with little machine setup time. 


Equipment 
To run the 32 mm construction system, you may 
use simple traditional machines, but high precise 
measuring is required. To fully implement a 32 mm 
production system, a larger equipment investment is 
required. A high-volume cabinetmaking firm will 
spend thousands of dollars to purchase the following: 
Computer numerical control (CNC) panel saw. 
Automated double-sided edgebander. 
Two or more. multiple-spindle boring 
machines. 
Case clamp. 
Point-to-point boring machine. (Computer 
controlled point-to-point router.) 
Dowel, fastener, and hardware insertion 
machines. 
Conveyor system. 
Finishing system. 
The small shop can produce equal quality cabi- 
nets with less equipment. The drawback is reduced 
production. Typical equipment in a small shop 
includes the following: 
Æ Multiple-spindle boring machine. See 
Figure 38-20. 

% Hinge-boring and setting machine. See 
Figure 38-21. 

# Laminate trimmer or router. 

% Panel saw, or table saw, with added acces- 
sories, for safe and accurate panel cutting. 
See Figure 38-22. 
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Figure 38-19. Three different cabinet designs are made easily using the same case sides, top, and bottom. 
(Hafele America Co.) 
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Figure 38-20. Line boring for system holes in a base 
cabinet side. (Chuck Davis Cabinets) 


Figure 38-21. Boring holes for insertion of Euro-style 
concealed hinges. (Chuck Davis Cabinets) 


Manually operated, single-sided edgebander. 

In addition, either large or small firms might 

have a planer, jointer, and shaper for producing 

custom doors. Also, frameless construction 

accounts for approximately 17% of cabinets made. 

Thus, most firms are fully equipped for producing 
face frame cabinets. 


Production and assembly 


Firms establishing a 32 mm System first set 
standard part sizes. They then set the machinery to 
comply with those dimensions. The 32 mm System 
is flexible enough to satisfy most designs. 


Figure 38-22. This table saw is equipped with accessories 
that permit handling large panels. (Chuck Davis Cabinets) 


Planning is the key. Take into account all the 
case parts, doors, drawers, kick plates, and 
fasteners. See Figure 38-23A. Create a bill of mate- 
rials and cutting list. Mark parts with a part 
number, cutting list number, and dimensions. Mark 
this on the hidden edges or mark the information on 
tape. There are computer programs that allow iden- 
tifying part numbers and machine readable bar 
codes to be printed on self-adhesive labels. 

Almost all assembly steps are done with the 
prefinished panels lying flat on the workbench. 
Install hardware, usually with strong, yet detach- 
able Euro-style screws. See Figure 38-24. Next, 
assemble the case. Hang the doors and attach the 
drawer fronts. Then, make any final adjustments. 
Simply turn set screws on the hardware to align 
components. Chapter 49 introduces additional infor- 
mation on 32 mm System case assembly. 


Curr y 
— Pr 
ww rT EATI A Í 


Cases are storage units designed to hold or 
display items. There are three common types of case 
construction: face frame, frameless, and frame and 
panel. A face frame covers the edges of the case top, 
bottom and sides. It also provides structure. With 
frameless cases, visible edges usually are edge- 
banded. The case back provides the stability lost 
without a face frame. Frame and panel construction 
may consist of thinner wood panels mounted 
within a frame. Raised panels may be almost as thick 
as the frame. 
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Figure 38-23. A—Bill of materials and cutting list. B—Exploded view of product based on 32 mm System. 
(Häfele America Co.) 
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Figure 38-24. Euro-style screws that attach hardware into 
5 mm holes. 


All case goods should be assembled carefully, 
with square corners. This means cutting the lumber 
or wood product components accurately. Joints 
should align and fit properly. All of this must be 
assured before applying the adhesive. 

Case lids are of two types. Some may be lids that 
are added. Others are rabbeted and glued to the 
case sides and ends. Then the top is cut off. 

Cases may have shelves and/or dividers inside. 
These typically involve accurately placed shelf 
hanger hardware or dado joints. 


Assemble the case dry initially. Be sure that all 
surfaces are smooth and joints fit properly. Inspect 
for squareness. Then disassemble the case with 
clamps laid aside in the reverse order of use. 
Assemble the case with the proper adhesive. Clamp 
it together and inspect for squareness. Be sure to 
remove all excess adhesive before it sets. Assemble 
the base or plinth and allow the glue to cure. 

The 32 mm System is a standardized form of 
frameless case construction. Components are 
drilled with accurately located, standard size drills. 
The holes accommodate dowels or special mechan- 
ical fasteners, hinges, and other hardware. There are 
many benefits to the 32 mm System. However, to 
fully implement it, a cabinetmaking firm should 
buy specialized machinery. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List five examples of casework. 

2. When are dado joints cut only 1/3 of the way 
through a component? 

3. List two steps taken before adding adhesive to 
assemble a cabinet. 

4. List three forms of case construction. 

5. A face frame keeps a case from 

6. Explain why lumber may not be a wise choice 
for case construction. 

7. Particleboard surfaces and edges that are 
visible should be covered with or 


8. Standard %4”(19 mm) thick shelving should not 
be placed on supports spaced more than 
apart. 

9. List the critical hole size dimensions found in 
the 32 mm System and explain each. 

10. List several design and manufacturing advan- 
tages of the 32 mm System. 


Frame and Panel 
Components 


Objectives 


After studying this chapter, you will be able to: 

* Identify the applications of frame and panel 
components. 

Æ Create square- or profiled-edge frames. 

% Saw or shape raised panels. 

% Select joints for frame assembly. 

% Describe web frame case construction. 


Important Terms 
beveled and raised rail 

panel raised panel 
flush panel sticking 
frame and panel stile 
inset panel web frame case 
intermediate rail construction 
mullion 


Frame and panel assemblies are an alternative 
to solid wood or wood product surfaces. They 
consist of a flat or contoured panel held in a grooved 
or rabbeted wood frame. You will find frame and 
panel parts used for cabinet sides, fronts, doors, and 
ı partitions between drawers. See Figure 39-1. 

A frame and panel component serves both 
design and engineering purposes. As a design 
factor, it: 

Æ Gives contour to otherwise plain, flat surfaces. 

# Allows you to use glass, plastic, cane, fabric, 
ornamental metal, and veneer for appearance. 

As an engineering factor, a frame and panel 
assembly: $ 

Æ Provides a stable surface. You might choose 
plywood for the panel since solid wood 
tends to warp as a result of moisture 
changes. The distortion is greatest when only 
one face is finished. 

Æ Reduces the weight of the product. A thin 
panel set in a wood frame weighs much less 
than an equal size solid component. 

% Allows a large panel surface to expand or 
contract within a narrow frame. 


X Can use precoated or covered panels, which 
cost less than lumber of a comparable size. 
This bypasses surfacing, gluing, smoothing, 
and some finishing operations. 
% Can be sized rather quickly when the frames 
are precut. 
You can also use a frame without a panel. This is 
done for a face frame or for drawer supports in web 
frame construction. See Figure 39-2. 


Frame Components 


Frames and panels are sawn to size and shaped 
separately. Work from your drawings and specifica- 
tions to be sure that the two parts fit when assembled. 

Several terms are associated with frames. 
See Figure 39-3. Vertical frame side members 
are called stiles. They are the full height of 
the frame. Horizontal frame members are called 
rails. There will be top, bottom, and possibly 
intermediate rails. A vertical piece other than the 
outside frame is called a mullion. These separate 
glass panels or drawers. 

Frames usually are made of 5/8” or %4” (16mm or 
19 mm) lumber. Plywood, particleboard, and MDF are 
also common materials. You must edgeband 
plywood. Cover all visible surfaces of particleboard 
and MDF with laminate or veneer. See Figure 39-4. 
Good quality MDF will receive high gloss 
polyurethane for an exceptional finish. Composite 
products offer greater dimensional stability. 

The width of frame members varies according 
to the application. For most products, the width of 
stiles and rails is 1%” to 2%”. A large, paneled door 
or tabletop might require a larger frame. 

Shaping the inside edge of frame members 
is known as profiling. This process changes the 
appearance of the frame. The most common profiles 
are square, bead, bead and cove, and ogee. The 
shape of the panel set in the frame can also vary. 
See Figure 39-5. 

A groove is cut around the inside edge of the 
frame for the panel. It must hold the panel securely 
without adhesive. Usually, the groove is 4” (6 mm) 
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Figure 39-1. Frame and panel products. A—Frame and plywood panel doors. (Chuck Davis Cabinets) B— Frames with 
etched glass panels for upper doors, flat solid wood wall panels and drawer fronts, and wood air vents. Radius frame 
and solid wood panels. Halogen lighting provides true color to the crystal, and the work surface below. (Chuck Davis 
Cabinets) C—Frame with metal grille panel. (Bassett) D—The dresser has frame and panel sides. The mirror is framed. 
(Thomasville) 
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Figure 39-2. Face frame is a frame and panel assembly without the panel. 
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Figure 39-3. Learn the individual part names of a frame 
and panel assembly. (Shopsmith, Inc.) 


_ Figure 39-4. This is a laminated particleboard frame 
assembled with pocket joints. (Evans Rotork) 
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Square Frame— 
Beveled Raised Panel 


Ogee Frame— 
Inset Panel 


Ogee Frame— 
Beveled Raised Panel 


Square Frame— 
Inset Panel 


Bead Frame— 
Contoured Raised Panel 


Square Frame— 
Flush Panel 


Bead Frame— 
Inset Panel 


Square Frame— 
Raised Panel 


Square Frame— 


Raised Shoulder Raised-Two-Sides Panel 


PANS Vise 
Bead and Cove Frame— 
Inset Panel 


Figure 39-5. Frame and panel profiles. 


wide and 3/8” to %” (10 mm to 13 mm) deep. 
However, if a solid wood panel is used, make the 
groove deeper in the stiles to allow cross-grain 
expansion. When framing glass panels, a rabbet and 
stop are used instead of the groove. This allows you 
to insert the glass into the finished frame. You can 
also replace the glass if it is broken. 
The type of frame you make depends on 
answers to the following questions: 
* What tools, machines, and accessories are 
available? 
Æ Will the frame be open or paneled? 
% Will the frame edges be visible after the 
product is assembled? 
3% Will you install the panel while assembling 
the frame or add it later? 


Square-edge frame 


The square-edge frame is one of the easiest to 
make. You typically use the same type of joint at 
each corner. These include mortise and tenon, lap, 
dowel, plate, and pocket joints. Simplify the frame 
joints as much as possible. 

A stub mortise and tenon can be made quickly. 
See Figure 39-6. Add the stub lengths to the total 
rail length. Then cut the groove around the inside 
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edge of all members. The groove also serves as the 
mortise. Finally, cut shoulders to form the stub 
tenon. Reinforce the corners with gussets (mending 
plates) or add dowels to strengthen the joint further. 
See Figure 39-7. A haunched mortise and tenon 
does not require dowels. See Figure 39-8. 


Dae 


Stile Rail 
Rail Panel Stile 


Assembled Frame 
with Flat Panel 


Figure 39-6, A stub mortise and tenon is a popular frame 
joint because the panel groove also serves as the mortise. 


Figure 39-8. A haunched tenon adds strength to the joint. 


Select dowel, plate, or pocket joints for open 
frames (no panel). A doweled butt joint is adequate. 
Drill two holes in each rail. Use dowel centers to 
align and mark hole locations on the stile edges. 
Then drill the stiles using a doweling jig. Insert 
dowels and assemble the frame dry. Inspect for 
squareness. Disassemble the frame, add glue, 
reclamp, and square it. 

Occasionally, edges on an open frame can be inset 
or hidden. This occurs if the frame is between two other 
cabinet sections. Another option is to cover visible 
edges with molding. Almost any joint is appropriate, 
because the edge and end grain are hidden. 

You may choose to shape or rout frame edges 
after assembly. Before doing so, make sure the glue 
is dry. If you shape the inside edge, remember that 
you will round the corners. Use a router bit with a 
pilot. See Figure 39-9. Contour the edges on one or 
both sides as desired. However, to have square 
inside corners, shape the profile before assembly 
using a matched pair of router or shaper cutters. 


Profiled-edge frame 


A contoured inside edge is ‘made by routing or 
shaping the rails and stiles before assembly. Then, 
the inside corners are square, not rounded. The 


Joints clamped 
dry 


Smal 


Direction 
of Feed 


Figure 39-9, A—Contour the edges of assembled frames 
with a router bit and pilot. B—The doors on this desk 
show a routed profile. (Thomasville) 


j 
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contour also serves as a joint. See Figure 39-10. This 
cut requires special two-piece router bits or a 
matched set of shaper cutters. There are bead, bead 
and cove, and ogee profiles. l 

A profiled inside edge requires that you first 
shape the inside edges of stiles and rails. Then 
shape the ends of rails and mullions. Matched sets 
of shaper cutters are shown in Figure 39-11. 

A two-piece router bit is shown in Figure 39-12. 
One bit shapes and grooves the stile edges. To cope the 
rail edges, reverse the position of cutters on the bit. 

Try to change cutters without adjusting the bit 
height. Matched cutters usually are the same thick- 
ness. Shape a rail end on scrap material and 
compare it with a stile just cut. Then, shape the ends 
of the rails. Use a miter gauge with clamp on the 
shaper to hold the part. 
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Adding panels after frame assembly 


To install a panel after the frame is assembled, 
you must cut a rabbet, rather than a groove. Cut the 
joint along the inside edge of the back of the frame. 
Fit the panel inside the rabbet and secure it with 
stops made of plain or decorative lengths of wood 
or vinyl. See Figure 39-13. Miter or cope the corners 
as you cut the stops to length. Secure the wood 
stops with brads or staples. Some vinyl stops are 
pressed into a groove in the frame. 


Panel Components 


Panels may be inset, raised, or flush with the 
frame. Refer to Figure 39-5. Raised or beveled and 
raised panels provide decoration or the look of 
depth. The raised, beveled one-side panel is the 


Figure 39-10. A profiled-edge frame. The contoured edge 
also serves as the joint. (MCS) 
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Figure 39-12. Two-piece router bit for profiling. Note 
how the position of the cutters is changed. (MCS) 


Figure 39-11. Profile one or two sides of a panel frame with one-pass matched shaper cutters. (Delta International 


Machinery Corp.) 
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most common, especially on furniture doors. The 
inside is flat, while the outside is shaped. The 
beveled-two-sides panel is often found on doors 
visible from both sides. 

A flush panel is made when the surfaces of a 
product should be flat. Be extremely accurate when 
measuring and cutting the frame and panel. Gaps 
can occur if either component is out-of-square. 

An inset panel lies below the surface of the 
frame. It may be flat or have a shoulder cut. 

Panels can be made of plywood, particleboard, 
or glued-up stock. Standard plywood is not recom- 
mended for raised paneling because there may be 
voids in the crossbands. Also, because crossbands 
are rotary cut, they are likely to split and tear when 
sawn or shaped. Smoothing them may not be worth 
the time or effort. Furniture manufacturers often 
select custom-made plywood with extra thick 
veneer faces or special crossbands. 

Particleboard is not often used for raised panels. 
It is difficult to cover the shaped edges with plastic 
laminate. However, you could select particleboard 
for a flat panel. 


Figure 39-13. Wood or vinyl stops and plastic retainers 
hold panels in rabbeted frames. (The Woodworker's Store) 


At times, you might install panels before applying 
the finish. However, it is best to finish the panel first. 
Install glass, cane, metal grille, or fabric panels in a 
rabbeted frame after the cabinet is finished. 


Sawing panel profiles 


To saw a raised, beveled-one-side panel, adjust 
the table saw blade 5° to 15° from vertical. Set the 
blade to the desired height, about 1%” (38 mm) 
above the table. Stand the panel against a facing 
board (auxiliary wood fence) fastened to the rip 
fence. You might also construct a jig, with clamps, 
that slides against the fence. See Figure 39-14. Saw 
the bevel on the good face or make two cuts for a 
raised-two-sides panel. You may wish to add a 
shoulder on the bevel to create the appearance of 
depth. To do so, move the fence closer to the blade. 
Remove saw marks with abrasives before assem- 
bling the panel and frame. 


Shaping panel profiles 


Before using the router or shaper, review setup, 
operation, and safety topics covered in Chapter 26. With 
some cutters, you hold the material vertically. With 
others, you feed the panel horizontally with the best 
surface against the shaper table. See Figure 39-15. 
Adjust the height so that the edge of the panel will slide 
into the frame groove. Make a test cut to check your 
setup. Shape the end grain of solid wood panels first. 


Figure 39-14. Beveling the panel on the table saw. (Chuck 
Davis Cabinets) 


Fitting panels 


Solid wood and wood product panels are 
installed in frames differently. Any panel should 
slide snugly into the frame. However, since lumber 
tends to expand and contract with moisture 
changes, the panel should not fill the groove 
completely, and should not be glued in place. 


Horizontal Panel Raising 


Figure 39-15. Shaping raised panels. (Delta) 
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Web frame case construction represents one form 
of high quality cabinetry. The web is an internal 
frame that adds stability and provides support for 
drawers. Solid outer surfaces or frame and panel 
assemblies are added to the frame. See Figure 39-16. 
While open frames are acceptable, a thin hardboard 
panel usually is placed within the frame to form a 
dust panel. It prevents dust from falling from one 
drawer into the next. It also divides chests with 
locked drawers to prevent access to the drawer 
below simply by pulling out the drawer above. 

There are several methods used to assemble the 
case. See Figure 39-17. When the frames fit into side 
panels, cut dadoes or stub mortise and tenon joints. 
If the frame fits into legs or corner posts, cut mortise 
and tenon joints. Cut a groove along the inside edge 
of the frame to support a drawer guide and dust 
panels. Normally, the groove is cut just deep 
enough to hold the tenon. After assembly, trim the 
frame to size as needed. 

In some quality furniture construction, you see 
framed panels used for the entire case. The legs 
become the stiles. Rails are attached directly to the 
legs. Grooves cut in the rails and legs hold the panels. 
To mount flush panels, rabbet the legs and rails. 


Figure 39-16. Web frame construction with internal 
frame and solid sides. 
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Summary 

Frame and panel assemblies serve many purposes 
in cabinetmaking. From a design standpoint, they add 
contour to otherwise flat, unattractive surfaces. 
Besides wood, panels can be made of glass, cane, 


Plywood or laminated 
particleboard 

plywood 

end panel 


Rabbet for 
back panel 


Face plate or 
face frame 
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leg 
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Rail for 
drawer guide 


Figure 39-17. Joinery in web frame construction. 


fabric, or other materials. From an engineering stand- 
point, frame and panel components are stable, weigh 
less, and can reduce the cost of a product. 

The product design, available tools, materials, and 
experience all affect your decision for using frames 
and panels. In some situations, special equipment is 
needed. For example, a matched pair of shaper cutters 
is needed to shape a profiled-edge frame. 

Panels may be flush, raised, or inset. They can be 
flat or profiled to give the appearance of depth. In most 
cases, the panels are installed in grooves cut along the 
inside edge of the frame. Glass, metal grille, and other 
special panels are held in a rabbet joint by stops. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Frame and panel assemblies are not intended to 
replace 
a. partitions 
b. cabinet sides 
c. drawers 
d. doors 
. Name four materials used for panels. 
. Vertical members of a frame are called 
and : 
4. Horizontal members of a frame are called 
5. The shaped inside edge of frame members is 
called. 
6. When you shape the inside edge of a frame 
after assembly, the corners will be 
7. The easiest square-edge frame joint to use is the 
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a. but 
b. stub mortise and tenon 
c. dowel 
d. tongue and groove 

8. Why might you avoid designing components 
with flush panels? 

9. Standard plywood is not recommended for 
profiled paneling due to : 
a. weight 
b. voids in the crossbands 
c. processing time 
d. lack of stability 

10. The best machine for profiling the frame edge is 
the 
a. router 
b. shaper 
c. table saw 
d. tenoner 
11. Cut the groove deeper in the 

you will be installing a solid wood panel. 


when 


Cabinet Supports 


Objectives 


After studying this chapter, you will be able to: 

% Identify the types of cabinet supports. 

% Prepare feet, legs, plinths, and sides as supports. 
æ Assemble legs to aprons and stretchers. 

# Install glides and levelers to protect cabinet 


supports. 

Important Terms 
adjustable leveler legs 
cabinet supports ogee bracket foot 
cabriole leg plinth 
caster post 
clinch nut plate reeding 
feet rung 
ferrule stretcher 
flat bracket feet tripod leg 
fluting working angle 
glide 
leg-and-apron 

construction 


Cabinet supports raise cases or furniture above 

the floor. They include feet, legs, posts, and plinths. 

‘On a perfectly flat floor, any support system is 
stable. On a slightly uneven floor, lumber and wood 

products may be flexible enough to make the furni- 

ture stable. However, when the floor is quite 

uneven, you will need to install adjustable glides 

and levelers. These are covered later in the chapter. 


Feet 


Feet are short supports under casework. They 
come in a variety of shapes and sizes. Those made 
from short lengths of square or round stock are the 
easiest to create. You could also produce bracket 
feet. These consist of two parts joined at 90° with a 
miter, usually splined. 

There are two types of bracket feet: flat and 

ogee. Flat bracket feet are quite simple to make 
since no shaping is needed. See Figure 40-1. On the 
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other hand, each side of an ogee bracket foot is 
S-shaped. See Figure 40-2. The concave curve may 
be made on the table saw using a plough cut. The 
concave curve and the convex curve may be made 
on the shaper using a large-radius cutter. It is better 
to shape one long piece of stock, then cut it into the 
required number of individual pieces. Make sure 
the grain will be parallel to the floor. Miter and 
assemble the parts in pairs and add glue blocks or 
mechanical fasteners to strengthen the foot and 
attach it to the case. 


Legs 

Legs are longer supports for tables, chairs, and 
some casework. They may be round, square, 
tapered, turned, shaped, or fluted. They could be 
lumber or laminated materials, and are usually 
shaped to match a particular cabinet style. See 
Figure 40-3. 


= 
Figure 40-1. Each flat bracket foot consists of two parts 


joined with a reinforced miter joint. Here the edges are 
shaped for appearance. (Mersman Tables) 
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Leg selection is a make-buy decision. Some 
manufactured shapes and lengths come already 
smooth, with mounting hardware, ready to install 
and finish. However, you may not be able to find 
legs made of the same wood specie as your product. 
Stain the manufactured legs to match the cabinet or 
design and produce custom legs. 

Most straight or tapered one-piece legs follow 
Early American, contemporary, and similar cabinet 
styles. They can be square, round, or a combination 
of both. Shaped legs, such as the cabriole leg, are 
commonly found on Queen Anne, French Provincial, 
and Chippendale furniture. 

Legs can also be assembled. See Figure 40-4. 
Made of several pieces glued together, they are 
sturdy, but weigh less than solid wood legs. 


Mounting legs 

You can mount legs vertically or at an angle. See 
Figure 40-5. Tall cabinets with vertical legs often 
look top heavy. See Figure 40-6. Legs at a slight 
angle appear to add stability. However, no part of 
the leg should extend beyond the top surface. 
Someone could trip over it. A common angle is 5° to 
12°. Too large an angle makes the legs look weak. 


French Italian 
Provincial Provincial 


Early American Contemporary 


Queen Anne 


Prone (oa Figure 40-4, Assembled legs often are easier than the 


Figure 40-3. Match leg styles with the cabinet. (Gerber) one-piece legs to create. (Mersman Tables) 


A 
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Figure 40-5. A—Vertical legs. (Thomasville) B—Legs at an angle. (Butler) 
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Figure 40-6. Tall cabinets with vertical legs may appear 
top heavy, but this often is a design feature. (Thomasville) 


You can bond legs permanently to the product 
or attach them with fasteners. With some fasteners, 
the legs can fold for easy storage. Others allow easy 
disassembly. 
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The four basic methods to mount legs vertically 
are direct assembly with wood joinery, direct 
assembly with clinch nut plates, leg-and-apron 
construction with wood joinery, and leg-and-apron 
construction with steel corner braces. Remember 
that wood joinery makes the support permanent. 
Select mechanical fasteners if you might need to 
disassemble the product in the future. 


Direct assembly with wood joinery 


You can attach legs directly to most cabinetry 
using many of the joints studied in Chapter 29. 
Examples are various styles of mortise and tenon. Still 
others are made with plates, dowels, or glue blocks. 


Direct assembly with clinch nut plates 


Clinch nut plates and hanger bolts provide 
sturdy attachment of the legs. A clinch nut plate 
fastens to the underside of the cabinetry or chair 
seat. See Figure 40-11. Screw a hanger bolt into the 
leg and thread it into the clinch plate. Simply 
unscrew the leg for disassembly. 
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Leg-and-apron construction 


A more sturdy support than direct assembly is 
leg-and-apron construction. See Figure 40-7. The legs 
and apron assemble with corner braces or joinery. The 
apron attaches to the underside of the tabletop. 
Stretchers, discussed later in the chapter, further 
strengthen the legs. The basic leg-and-apron support 
consists of four legs and four apron pieces. The legs 
should be square where they attach to the apron. 

For a permanent support, attach the legs to the 
apron using wood joinery. A mortise and tenon tradi- 
tionally has been the joint of choice. You should miter 
the tenons as shown in Figure 40-9. Dowel joinery is 
used to reduce production costs and processing time. 
Another solid bond for leg-and-apron components is 
plate joinery. Figure 40-10 shows slotting and assem- 
bling workpieces by this method. 

For removable legs, use steel corner braces. See 
Figure 40-8. Attach the apron to the tabletop with 


Figure 40-7. Leg-and-apron construction. A—With 
contoured legs. (Thomasville) B—With straight legs. 
(Ethan Allen) 


Corner 
brace 


Figure 40-8. Use a corner brace, hanger bolt, and wing 
nut to secure removable legs to the apron. 


Figure 40-9. A—Miter apron tenons so that they fit in the 
mortises. B—Mortising the legs on the drill press. 
(Shopsmith) 


E 
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Figure 40-10. Assembling the legs and apron pieces using plate joinery. A—Mark slot locations on the legs. B—Mark 
slot locations on the apron pieces. C—Cut the apron slots. D—Align the apron and leg to cut the leg slots. E—Put glue 
and a plate in both slots on one leg. F—Assemble the legs and apron on a flat surface. (Steiner-Lamello) 


glue blocks, joinery, or mechanical fasteners. Make 
sure the apron length allows the leg to fit squarely 
in the corner. Cut saw kerfs in the apron ends to 
match the size of the corner brace. Then install a 
hanger bolt in the inside corner of each leg. Tighten 
the leg in place with a wing nut. 


Mounting legs at an angle 

Slanted legs can mount at equal or unequal work 
angles. In addition, two legs might mount at an angle 
while the other two are vertical. This is quite 
common in chairs. Always lay out and drill screw 
holes or make socket joints while the seat or tabletop 
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is square. By shaping the seat first, you lose reference Unequal work angles 


corners from which to mark hole locations. For some furniture styles, the front and back 
legs mount at different angles. This is typical with 
Equal work angles chairs. See Figure 40-13. Usually, the back legs are 


You can mount removable or permanent legs at one piece that is curved slightly for stability. 
equal work angles. Suppose you were making a 
valet chair, such as that shown in Figure 40-11. 

Using clinch nut plates to attach removable legs, ae 

select a plate type that will provide slanted legs. The — 
shape of the clinch plate sets the angle, usually 8°. 

Screw a hanger bolt into a pilot hole drilled in the 

leg. Temporarily thread a cap nut on the machine 

screw end. Screw the hanger bolt into the leg with a 

socket wrench and remove the cap nut. Then thread 

the leg into the clinch nut plate. 8° 

Permanent legs at an angle are more difficult A 
to make. Although dowel and mortise and tenon 
joints are common, you might choose a socket Forstner bit centered 
joint. This joint is made by shaping a round tenon pik alae dE 
on the leg using a tool similar to a plug cutter. See = 
Figure 40-12. Drill the holes in the chair seat or 
tabletop at an angle, which is called the work angle. 
Use a T-bevel or protractor to set the angle of the 
drill press table. Make a fixture to hold the seat or 
top at the proper angles. 

Select a Forstner bit for drilling the socket and 
drill the hole just smaller than the tenon. Then 
squeeze the tenon with pliers to compress the wood 
fibers. Moisture in the adhesive expands the 
compressed fibers of the tenon during assembly. 
This creates a strong joint. 


Drill press table 
at an angle 


Center line 
parallel to table 


Drilling jig 


A B c 
Figure 40-11. A—Valet chair with legs at an angle. Figure 40-12. A—Typical angle for chair legs. B—Jig for 
(Butler) B—Select the proper shape clinch nut plate to drilling the chair seat. C—Making the tenon for socket 
attach the legs. joints requires a tool similar to a plug cutter. (Woodcraft) 


Mounting tripod legs 


Tripod legs join a central pedestal with 
dowels, dovetail joints, or mechanical fasteners. See 
Figure 40-14. Refer to the assembly details in Chapter 29 
to attach legs with joinery. See Figure 40-15. Select 
mechanical fasteners to make the legs removable. 

Removable tripod legs can be fastened with 
screws and insert nuts. See Figure 40-16. Align and 


Figure 40-13. Example of a chair which has vertical front 
legs and angled back legs. (Thomasville) 


Figure 40-14. Tripod legs for a clothes tree. 
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drill two holes through the pedestal. The top hole 
should be a dowel size, such as 3/8” (10 mm). 
The lower hole should be a screw size, typically 
14” (6mm). Then, align and mark the hole locations on 
each leg using dowel centers. Drill a blind hole in 
upper part of the leg for the dowel. Drill another 
blind hole large and deep enough to install an insert 
nut. Glue a dowel in the upper hole on the leg. Insert 
the machine screw through the pedestal and tighten it 
into the insert nut. Bond a plug over the screw head. 

Make the surfaces match where the leg and 
pedestal meet. For a round pedestal, flatten the 
section where the leg attaches or contour the mating 
surface of the leg. 


Making legs 


As mentioned before, selecting legs is a make- 
buy decision. Although it is easier to buy premade 
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Figure 40-15. Typical wood joints for fastening tripod 
legs to a pedestal. 


Figure 40-16. Place an insert nut and dowel in the leg. 
The screw travels through the pedestal and threads into 
the insert nut. 
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legs, you may find that some furniture styles 
require custom parts. Legs can be square, round, or 
shaped as well as straight or tapered. 


Round legs 

Round legs are turned between centers on a 
lathe. Mount the top end of the leg at the headstock. 
When possible, select a long tool rest so that you do 
not have to reset it while turning. When making a 
number of matching legs, use the duplicator. Check 
your work on tapered or straight legs with a straight- 
edge. Check contoured legs with a shaped template. 


Square legs 


Square legs can be straight or tapered. Saw 
straight legs using the standard procedure for 
squaring stock. Make sure that you saw the leg 
1/16”(2 mm) oversize to allow for surfacing. 

Legs can be tapered on two or four sides. Two 
surface tapers are usually cut on the inside surfaces 
of the leg. Use a taper attachment set to remove the 
desired material and a rip blade. See Figure 40-17. 
Saw the two adjacent surfaces of all legs at one taper 
setting. Four-surface tapers are done much the same 
way. To prevent removing too much stock, set the 
taper attachment to one-half the difference between 
the thickness of the leg at the apron end and the foot. 
Cut two adjacent surfaces of all legs using the first 
taper setting. Then, because the newly tapered side 
rests against the taper jig, double the taper setting 
and saw the remaining two surfaces of each leg. 

Legs often attach to aprons with dowel or 
mortise and tenon joints. Make these joints before 
tapering the legs. Start the taper below where the 
apron meets the leg. You can angle the apron end, 


Figure 40-17. Make a taper jig to cut tapered legs. Let in 
a cleat to act as a push stick. The guard was removed to 
show the operation. (Chuck Davis Cabinets) 


but flat surfaces are easier to align and clamp for 
mortising and drilling. See Figure 40-18. 


Assembled legs 


Assembled legs can be straight or tapered on 
two sides. They may be sawn to size before or after 
assembly. Install corner blocks for reinforcement 
when necessary. See Figure 40-19. 


Fluted or reeded legs 


Fluting and reeding decorate legs and often 
make them match a particular cabinet style. Fluting 
is a series of equally spaced parallel grooves around 
the leg. Reeding is a series of narrow, equally spaced 
convex moldings. See Figure 40-20. 

On round legs, fluting is done with a router or 
shaper accessory. See Figure 40-21. With a router 
accessory, the leg is held between centers and the 


More Difficult 


Easier 


Figure 40-18, It is easier to join the apron to a square sec- 
tion of the leg rather than a tapered section. 


iT 


Figure 40-19. Assembled legs appear strong and are not 
as heavy as solid wood legs. 


router slides over it. A shaper accessory slides in the 
table slot to move the leg past the cutter. For square 
legs, fluting is done on the shaper or table saw with 
a molding cutter. l 

To make reeds, shape a piece of excess material 
with a bead cutter. Then saw off and glue the reeds 
in place like molding. 


Fluting Fluting 


Round 
Leg 


Square 
Leg 


Reeding Reeding 


Figure 40-20. Elevation and section views of fluted and 
reeded legs. 
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Cabriole legs 


The cabriole leg is a distinguishing feature of 
Queen Anne, French Provincial, and other 18th century 
furniture. The shape varies according to the period 
style. In French Provincial furniture, the leg is slender, 
with more emphasis on the foot. See Figure 40-22. In 
Queen Anne furniture, the knee is bulky and the leg 
typically has additions called ears extending from 
each side. See Figure 40-23. 

Legs that attach to rectangular tables have a 
square top. Those that attach to round tables have 
rabbets or mortises cut so that the leg fits flush with 
the apron. Prepare dowel holes or mortises before 
contouring the leg. Also, drill pilot holes for screws 
before shaping the leg, if possible. 

Contouring cabriole legs is a challenging task. See 
Figure 40-24 as you follow these steps. Begin with 
square stock and a template. Trace mirror images of 
the pattern on adjacent sides of the wood. After the 
first surface is cut, tape the excess back to the leg for 
support. Then saw the second surface. Curve the 
surface further by hand with Surform® tools, rasps, 
and files. Smooth the leg by hand or with an inflatable 
drum sander to avoid changing the shape. 


Figure 40-21. A—Router accessory for fluting legs. The leg is held between centers while the router passes overhead. 
B—Shaper accessory for fluting legs. The guard has been removed to show the operation. C—Details of cutting reeds 


< on square and round legs. (Woodcraft Supply Corp.) 
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Figure 40-23. Queen Anne cabriole legs. 


Stretchers, Rungs, and Shelves 


Stretchers, rungs, and shelves strengthen table 
and chair supports. Stretchers extend diagonally or 
parallel to the tabletop between adjacent legs. 
Rungs connect stretchers. Shelves provide a storage 
area while reinforcing the legs. 

Before cutting stretchers or rungs, assemble the 
legs and apron without adhesive. Check the rung or 
stretcher length, especially if the product has 
tapered or angled legs. Without accurate drill press 
setups, angled and turned stretchers, legs, and 
rungs can be a problem. At times, it may be easier to 
drill assembly holes before turning stretchers. Turn 
a small diameter stretcher with a steady rest behind 
the material. 


Stretchers 


Stretchers may be round, square, or rectangular 
and fastened with dowels, mortise and tenon, or 
socket joints. See Figure 40-25. On tapered square legs, 
bevel the stretcher ends slightly to match the taper. 

On round legs, flatten the area around the joint 
or contour the stretcher end for a good fit. 

Diagonal stretchers are more difficult to fit. See 
Figure 40-25C. Cut an oblique lap joint where the 
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Upper guide raised to 
show cut 


Figure 40-24. A—Marking stock using the pattern. B—Cut the first profile shape. C—Tape the waste back to the leg. 
D—The leg after cutting the second profile and removing the waste. E—Smoothing the final leg shape. (Shopsmith) 
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Figure 40-25. Stretchers. A—Between adjacent legs, with shelving. (Mersman Tables) B—On the upper portion of 
the legs. C—Diagonal, joined with a lap joint. (Thomasville) 
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stretchers cross. Round stretchers will likely fit into 
a center hub. Carefully measure the angles to drill 
holes for assembling the stretcher and legs. 


Rungs 

Rungs, either round, square, or rectangular, fit 
between stretchers. They usually fasten with a 
dowellike socket joint. For greater strength, drive a 
brad in the underside of each joint to prevent twisting. 
A square tenon on the rung also prevents twisting. 


Shelves 


Shelves, installed instead of stretchers and 
rungs, provide storage area and strength. See 
Figure 40-26. The shelf can be made of solid wood, 
a wood product, or a frame and panel assembly. In 
addition, you might groove or rabbet the stretchers 
to accept a lumber or wood product panel. Grooves 
control warpage better than rabbet joints. Cover 
particleboard and other wood product shelves with 
veneer or plastic laminate before inserting them in 
the frame. Cane also creates an attractive shelf. 

Spindles can also support shelves for bookcases. 
A series of shelves and spindles are layered and 
assembled with dowel screws. See Figure 40-27. 


Figure 40-26. The shelves and dividers on this utility cart 
add strength as well as function. 
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Posts are similar to legs in shape and design, 
but longer. You usually see posts supporting beds. 
See Figure 40-28. A round post usually has a section 
left square where the rails connect. Some cabinet- 
makers refer to the two vertical supports for chair 
backs as posts. 


Plinths 


Cases can rest directly on floors, legs, feet, or on 
plinths. See Figure 40-29. A lumber or manufac- 
tured wood product, the plinth may provide toe 
clearance on one or more sides. It may also set 
proud of the cabinet. Fasten it to the case with glue 
blocks, cleats, pocket joints, corner brace plates, or 
other fasteners. 
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Figure 40-27. A—Bookcase made by assembling shelves 
and spindles. (Butler) B—Select dowel screws to connect 
the spindles. 


Figure 40-28. Posts are frequently used instead of legs for 
bed assemblies. (Thomasville) 


A plinth can be either vertical or tapered. Vertical 
plinths use the same corner joinery, fasteners, and 
assembly procedures as frames and bracket feet. 
Tapered plinths are much more complex. 

Tapered plinths have corners that are cut at 
compound angles. This simply means that there are 
two angle settings to make before sawing the parts. 
The cuts can be made on either the table saw or 
radial arm saw. 


Figure 40-29. Plinths are common supports for contem- 
porary furniture. (Dyrlund-Smith) 
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Table saw setup 


There are few adjustments to make after the initial 
setup when tapering with the table saw. Three examples 
are shown for four- and six-sided pyramidlike tapered 
plinths. See the yellow shaded areas in Figure 40-30 for 
the angle settings used in these examples. 

The first example is a four-sided plinth assem- 
bled with butt joints at 5° angles. See Figure 40-31. 
Make a taper guide with one cutout (pass one) 
equal to the tilt angle and the second cutout (pass 
two) equal to double the tilt angle. Cut the compo- 
nents as shown. Compound settings are not 
required for butt joints. 

The second example is a four-sided plinth assem- 
bled with compound miter joints. See Figure 40-32. 
To make the plinth sides at 5° angles, select the same 
taper guide used for the previous example. Also tilt 
the blade to a 44.75° angle. 

The third example is a six-sided plinth assem- 
bled with compound miter joints. See Figure 40-33. 
To make the plinth sides with 10° angles requires 
the use of a miter gauge. Position the blade and 
miter gauge at the proper angles. Have a backup 
board clamped in position on the gauge. It should 
extend 4” to 6” (101 mm to 153 mm) beyond either 
end. First position the miter gauge in the right table 
slot. Make the first pass with the good face of the 
workpiece up and with the bottom of the base next 
to your fingers. For the next pass, move the miter 
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Figure 40-30. Compound settings for sawing tapered plinths. Numbers represent degrees. 
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Workpiece 
5° tilt angle 


Four-sided plinth 
using butt joints 


Figure 40-31. A—Four-sided plinth assembled with butt joints. B—The taper guide has 5 and 10° settings. C—Saw the first 
taper with the 5° guide. D—Saw the second taper with the 10° guide. The guard was removed to show the operation. 


A 


Figure 40-32. A—Four-sided plinth assembled with compound miter joints. B—Sawing pass one with the 5° taper guide, and 
with the blade at 44.75°. C—Sawing pass two using the 10° taper guide. The guard was removed to show the operation. 


gauge to the left table slot. Position each workpiece 
with the good face down and have the bottom of the 
base against the gauge. 


Radial arm saw setup 


With the radial arm saw, adjust the motor and 
overarm for every cut. Use setup steps shown in 
Figure 40-30. You must fit the motor and blade to the 
right for one pass and to the left for the other. You must 


also set the overarm at the required angle. For the first 
pass, tilt the saw to the left. For the second cut, tilt the 
saw to the right. Saw the parts with the good side up. 


Sides z 

Having the case sides on the floor is the simplest 
method of support. See Figure 40-34. This design 
also makes the product look stable. Occasionally, 
the sides are contoured to look like feet or legs. 
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Any part of a cabinet that contacts the floor 
should be protected. Otherwise, when you move 
the cabinet, the bottom wood surface can chip or 
splinter. To prevent this, install glides, levelers, 
ferrules, or casters. 

Glides look like large round thumb tacks. See 
Figure 40-35. Insert glides having a nail point with 
a hammer. Glue those with a round tab into holes 
drilled in the bottom of the cabinet. 

Adjustable levelers serve a dual function. See 
Figure 40-36. They protect the bottom of the cabinet 
and floor as well as level the cabinet. The leveler 
shown in the figure consists of a socket or plate and 


Figure 40-34. The simplest form of support is the cabinet 
sides. Note that glides were inserted between the floor 


and cabinet at one end. The plinth at this end has access 
for plumbing connections. (Adec) 
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Figure 40-33. A—Six-sided plinth assembled with 
compound miter joints. B—Sawing pass one with the 
blade angle at 29.5° and the miter gauge at 5.5° in the 
right table slot. C—Sawing pass two with the miter 
gauge at 5.5° in the left table slot. The guard was 
removed to show the operation. Figure 40-35. Shown are glides. 
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a bolt. The socket has internal threads and fits into a 
hole drilled in the cabinet bottom. The plate also has 
internal threads but fastens to the surface of the 
cabinet. The bolt, which has a swivel glide at the 
end, threads into the socket or plate. Make adjust- 
ments to the cabinet by turning the bolt. 
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Figure 40-36. Two types of levelers and glides. 
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Figure 40-37. Cabinet levelers. Use the socket as a floor 
glide before cabinet is installed. (Peter Meier, Inc.) 


With the development of the 32 mm System, a 
variety of manufacturers produce levelers specifi- 
cally for the system. They consist of a metal or 
plastic socket that attaches to the cabinet bottom, a 
leg, and an adjustable foot. See Figure 40-37. For 
ease of installation, they may be adjusted from 
inside the cabinet or from below. This depends on 
your choice of socket. The socket, without the leg 
inserted, acts as a floor glide for handling and ship- 
ping. You insert the leg during installation. Snap-on 
toe-kick clips provide for placement of the toe-kick. 
The levelers save material and labor by eliminating 
the traditional notch at the bottom front of the 
cabinet. See Figure 40-38. 

Ferrules slip onto the ends of tapered round 
legs. See Figure 40-39. They usually have a swivel 
glide tip. The ferrule may fit friction tight or need a 
nail driven through it into the end of the leg. 

Casters make moving furniture easier. See 
Figure 40-40. There are two ways to attach the 
caster. Some you screw onto the support through a 
flange. Others need a socket sleeve inserted into a 
hole drilled in the bottom of the support. Then 
insert the stem of the caster into the sleeve. 


Figure 40-38. Panels do not have to be notched at lower 
front. A—The conventional construction will yield only 
four cabinet sides of a 4’ by 8’ (1219 mm by 2438 mm) 
sheet of hardwood veneered manufactured wood panel. 
B—Base leveler construction will yield six cabinet sides 
from the same material. (Peter Meier, Inc.) 


Figure 40-40. Plate and socket sleeve casters. 


Summary 


Cabinet supports—feet, legs, posts, and plinths— 
raise casework and furniture above the floor. Feet are 
short supports under casework. You can use simple 
round and square lumber or create more complex 
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assembled and shaped feet. Legs are longer supports 
for tables, chairs, and some casework. They can be 
round, square, straight, tapered, contoured, or a 
combination of shapes. Stretchers or shelves, 
fastened between legs, add strength and stability. 
Posts resemble legs, but are longer, and typically 
used as decorative bed rail supports. Plinths, or 
frames, provide toe clearance under cases. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. To make a concave curve of an ogee bracket 
foot on the table saw involves a(n) cut. 

2. When might you choose to make custom legs 
rather than buying manufactured legs? 

3. Explain the purpose of ferrules and glides. 

4. The standard range of leg angles is ° to 


5. Tall cabinets with vertical legs often look 

6. List the four basic methods to mount legs vertically. 

7. Why should you drill holes for angled legs 
before shaping the edges of chair seats? 

8. How do socket and dowel joints differ? How 
are they alike? 

9. Explain why the waste of the first pass is taped 
back on when making a cabriole leg. 

10. What type of cutter should be used to cut flutes 

and reeds? 
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Shown is a Queen Anne style lowboy with the distinguishing feature of cabriole legs. (Thomasville) 


Doors 


Objectives 


After studying this chapter, you will be able to: 

* Identify the appropriate hinge types for 
mounting different doors. 

% List the steps for making a sliding door. 

* Cut and assemble a tambour door. 

# Install hinged, sliding, and tambour doors. 


important Terms 

flush front lifter bar 
flush overlay reveal overlay 
hinge bound sliding doors 
hinged side striker side 
lid tambour door 


Doors add function and beauty to cabinets. See 
Figure 41-1. Wood and manufactured wood panel 
doors, such as those on kitchen cabinets and toy 
chests, hide the contents. Glass doors, such as those 
found on china cabinets, display the contents. Both 
wood and glass doors may have locks. Doors may 
be mounted in vertical, horizontal, and slanted 
positions. (Some people refer to horizontal and 
- slanted doors as lids.) There are three basic ways for 
doors to operate: swinging on hinges, sliding on 
straight tracks, and sliding in curved tracks. 

The number of doors needed depends on 
the cabinet design, door type, and size of the 
opening. Doors to be hinge mounted can be solid 
lumber, plywood, plastic, particleboard, or glass. 
Solid lumber doors are usually frame and panel. 
The panel consists of several pieces glued edge 
to edge. You.can also make solid lumber doors that 
consist of several pieces glued edge-to-edge (a 
plank style), or louvered door assemblies. Sliding 
doors have two or three panels that glide in upper 
and lower tracks. Tambour doors consist of 
wood slats bonded to a heavy cloth backing. 
The cloth backing provides a flexible door that 
moves inside curved tracks or slots in the cabinet 
sides or top and bottom. 


Figure 41-1. Cabinet styles and materials are used to 
compliment the interior design of a home. A—These 
cabinets complement the door and window trim. 
(Marvin Windows and Doors) B—The arch at the top of 
this TV cabinet complements other arches throughout 
this home. The color of the finish is repeated on architec- 
tural features. (Chuck Davis Cabinets) 


Hinged Doors 

The majority of doors are hinge mounted. Doors 
can be solid wood, a manufactured panel product, or 
frame and panel assembly. All are treated alike 
during installation. Large openings, wider than 
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24” (610 mm), usually require two doors. A single 
door would be heavy and might swing too far into 
the traffic path. Openings less than 24” (610 mm) 
could have only one door mounted with heavy-duty 
hinges. However, two doors could be used for design 
reasons. On face frame cases, a mullion may separate 
one large opening into two smaller entrances. 


Surface decoration 


You can enhance the appearance of engineered 
wood panel doors by shaping the surface with a 
router. The routed design might even simulate the 
raised panel of a frame and panel assembly. Rout 
the design with the aid of a special router attach- 
ment. See Figure 41-2. Clamp the template frame to 
the face of the door. Attach the template for the 
desired shape. Install a router bit that creates the 
desired groove shape. To cut arcs, use the arc attach- 
ment that pivots on template frame. 


Figure 41-2. A—Routing a groove in a door front. B—Arc 
attachment. (Wing) 


Hinged door mounts 


As shown in Figure 41-3, there are four basic 
ways that vertical doors are mounted with hinges to 
the cabinet: 

æ Flush front (face frame or frameless). Door faces 

are flush inside the face frame or case edges. 

% Flush overlay (face frame or frameless). The 

door hides the entire face frame or case edges. 

% Reveal overlay (face frame or frameless). The 

face frame or case edges are partially visible 
around and between doors. 

x Lip-edge. A rabbet is cut in the door edge. 

Overlay and lip-edge doors stop against the 
cabinet side or face frame. Flush front doors bump 
against a stop or catch. Otherwise, the door would 
try to swing inside the cabinet. In addition, you 
might bevel the striker edge of flush doors at a 3° 
clearance angle. This prevents a tight-fitting door 
from rubbing against the cabinet side or frame. 

Hinged doors have a hinged side and striker 
side. When installing hinges, make sure the pins of 
the hinges align perfectly. Otherwise, the door will 
not swing freely, a condition called hinge bound. 

Door hinges do not have to be equally spaced. 
Some designs have the hinges slightly higher from the 
bottom than they are from the top. For example, you 
might set the top hinge 14” (38 mm) away from the top, 
but locate the lower hinge 2” to 2%” (51 mm to 64 mm) 
up from the bottom. 

Doors over 3’ in height should have more hinges 
to help maintain door alignment. Refer to Figure 17-12. 

When selecting fasteners to mount doors, make 
sure that the screws are 1/8” (3 mm) shorter than 
the door or case thickness. Always drill pilot holes 
in solid wood to reduce splitting of the wood. 

When mounting plywood or particleboard 
doors, either select hinges that mount to the case 
and door faces or use Euro-style concealed hinges. 
Screws will not hold in the edges of these products. 


Mounting hinged doors 


The various types of door hinges were discussed 
in Chapter 17. The one you choose depends on the 
cabinet style and door mount. Figure 17-11 charts the 
application of hinges to specific door mounts. 

When installing double doors made of plywood 
or wood grained engineered panels where grain 
pattern is a concern, measure the opening as if you 
were installing one door. Saw a single door to the 
appropriate size. If the design calls for contoured 
edges, shape them as if making one door. Then cut 
the panel in half to separate the two doors. The 
grain pattern should match perfectly. 
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Figure 41-3. There are different way to mount doors to a cabinet. (Architectural Woodwork Institute) 


You can treat the striker edges on double door 
installations one of several ways. See Figure 41-4. First, 
they can be butted with a slight space between them. 
Bevel the edges 3° so that they do not rub when closing. 
A second method is to attach a cap strip on the outside 
of one door. This gives the appearance that there is a 
mullion behind the doors. A third method is to add a 
backing strip to the inside. This works if the door edges 
are square, not shaped. A fourth method is to rabbet the 
doors. This requires that you cut the doors different 
widths, one about 1⁄4” (6 mm) wider than the other. 

If you mount the double doors using one of the 
last three methods, one door must be opened before 
the other. This usually is the right door since most 
people are right handed. Having the doors meet this 
way is also recommended when you plan to install 
locks. A catch usually fastens inside the left door. 
Install mortised or nonmortised locks in right door. 


Flush mount 


A flush mount door is difficult to fit accurately. 
Gaps can occur if the door or opening is even slightly 
out-of-square. Misalignment gives the appearance of 
poor quality cabinetry. To help prevent this, inset or 
outset the door 1/16” to 1/8” (2 mm to 3 mm). Any 
sizing errors will become less noticeable, but the 
installation is no longer a flush mount door style. 


Door sizing 


Size the width and length of a single flush mount 
door 1/8” to 3/16” (3 mm to 5 mm) less than the 
opening. Do the same for a double flush mount door 
with mullion. For two doors without a mullion, cut 
each door 3/32” (2 mm) narrower than half the 
opening. Bevel the striker edges of both doors at 3°. 


Door installation 

There are several ways to hang flush doors. You 
might choose butt, formed, invisible, concealed 
_(Euro-style), pin, or surface hinges, Figure 41-5. For 


Backing 
Strip 


Rabbet 


Figure 41-4. The striker edges of double doors can meet 
several ways. 


plywood or particleboard doors, use concealed or 
surface hinges. The halves of the hinge mount on or 
in the faces, rather than edges, of the door. 

Butt hinges, found in quality cabinetry, are one 
of the few hinge types still recessed into the door 
and/or frame. For a very tight fit, make sure that 
both leaves are half swaged or one leaf is full 
swaged. See Figure 41-6 and refer to Figure 17-14. 
You can recess butt hinges one of three ways. For 
one with both leaves half swaged, cut gains equal to 
one hinge leaf thickness in both the frame and door 
edge. Butt hinges with one full swaged leaf are set 
in a full thickness gain cut in either the frame or 
door. The procedure for cutting gains for mortised 
butt hinges is shown in Figure 41-7. 
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Figure 41-5. These are special hinge types for mounting flush doors. (Liberty Hardware) 
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Figure 41-6. Mortise the grains differently for full- and half-swaged butt hinges. A full-swaged hinge can be installed 


in either the door or case. 


Fasten a stop or catch in the cabinet on the 
striker side of the door. Stops made of 1⁄4” x %” 
(6 mm x 13 mm) wood strips may be used. Several 
types of catches were described in Chapter 17. 


Vv mont mt 


Overlay doors cover some or all of the face frame, 
or case edges in frameless cabinetry. Errors in sizing the 


door or opening are not as obvious in face frame cabi- 
netry as in flush doors. Errors in sizing for frameless 
cabinetry is as critical as for flush doors. 


Door sizing 


Plan for doors to cover as much of the face 
frame or case side as desired. Reveal and full 
overlay doors are both popular. 
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Door installation Lip-edge mount 


You can hang overlay doors with formed, pivot, Lip-edge doors have a 3/8” (10 mm) rabbet cut 
concealed (Euro-style), and nonmortised butt hinges. in the edges and ends. When mounted and closed, 
See Figure 41-8. They fasten to the back of the door part of the door thickness is outside the cabinet. The 
and to the face frame or inside surface of the cabinet. remainder is inside. See Figure 41-9. 


Figure 41-7. Fastening a butt hinge. A—Cut around the hinge leaf with a knife. B—Cut on the line with a chisel. C—Chisel 
out the pocket. D—Check the hinge fit. E—Drill the pilot holes and install the hinge. (Chuck Davis Cabinets) 


Butt © Formed Concealed Pivot 


Figure 41-8. Hinge types to mount overlay doors. 
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Door sizing 


For a single door, measure the inside of the 
opening. Add %” (13 mm) to the length and width 
to calculate the door size. The 3/8” (10 mm) rabbet 
leaves an added 1/8” (3 mm) of space for clearance 
and door alignment. Usually, the rabbet is half the 
door thickness. 


Door installation 

Mount doors with concealed or 3/8” (10 mm) 
formed hinges. Position and align formed hinge 
barrels with the rabbet. Anchor the hinges on the 
door. Then center, square, and install the door over 


Figure 41-9. A—Install lip-edge doors with nonmortised 
hinges. (Liberty Hardware) B—Make sure the barrels are 
aligned so that the door does not become hinge bound. 
(Brodhead-Garrett) 


the opening. You can make adjustments to 
concealed hinges after attaching the hinge cup and 
mounting plate. Only a few manufacturers make a 
concealed (Euro-style) hinge for lip-edge doors. 
Check with your supplier. 


Hinged lids 

Lids can attach with mortised or nonmortised 
hinges. Mortised flap hinges are specially designed for 
lids and fold-up tabletop sections. See Figure 41-10. 
On desktops that have large lids, it is wise to install a 
lid support to prevent the lid from dropping too far or 
too fast. See Figure 41-11. 


Figure 41-10. Flap hinges are common on lids and 
hinged-leaf tables. (Thomasville) 
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Figure 41-11. Types of lid supports. The left two prevent the 
lid from falling too far. The far right support also slows the 
fall of the lid with an adjustable brake. (Liberty Hardware) 


When a lid folds upward, you could install a 
counterbalance hinge. It adjusts for the lid weight. 
See Figure 41-12. Thus, the lid stays where posi- 
tioned. Toy boxes must have lid stays to protect 
little fingers. 

Heavy lids usually require stays to help the 
hinges support the weight. See Figure 41-13. In 
addition, you might install a stay on a fold-up 


i Figure 41-12. A—Counterbalance hinges keep a raised 
lid in place. (National Lock) B—Typical application of 
counterbalance hinges on a stereo cabinet. (Sauder) 


Figure 41-13. Lid stays keep a lid raised. They lock on a 
screw or fold into place. (Liberty Hardware) 
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tabletop. The stay locks the lid in position so it 
cannot fall. It helps support books, possibly a type- 
writer, or other objects. You must manually release 
the stay to let the lid down. 


Glass and plastic doors or lids 


Plastic and glass are attractive materials for 
doors and lids. See Figure 41-1 and Figure 41-11. 
You can install flush and overlay glass and plastic 
doors with or without a frame. Use hinges for wood 
doors when the glass is framed. 

Select tempered glass or acrylic plastic with 
polished edges for unframed doors. Buy sized sheet 
glass with ground and polished edges. You can smooth 
and polish the edges of plastic. Refer to Chapter 15. 

Chapter 17 covers hinges for vertical glass and 
plastic doors in detail. Normally, unframed glass 
doors rest in a U-shaped hinge leaf and are held 
there by set screws. See Figure 41-14. A plastic pad 
between the glass and screws prevents the glass 
from breaking when you tighten the screws. Other 
hinge styles require drilled holes. 

Unframed glass lids, such as those covering a 
stereo stand, mount with counterbalance hinges. They 
stay in any position without the help of a lid support. 


Sliding Doors 


Sliding doors have two or three panels that glide 
past each other. They are held in upper and lower 
tracks. See Figure 41-15. The doors may be made in 


Plastic 
bushing 


Screws 


Figure 41-14. Glass door pin hinges and side-mounted 
hinges. Both hold the glass in a U-shaped hinge leaf. 
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the same manner as any other door. However, most 
are either manufactured wood panels or glass. With 
two doors, only half of the cabinet opening is acces- 
sible at any one time. Three sliding doors can be 
fitted in two or three tracks. With three, you have 
access to two-thirds of the cabinet opening. When 
placed in two tracks, three doors give you access to 
only one-third of the opening. The advantage of 
sliding doors is that they do not swing into and 
obstruct the traffic path. You will not bump against 
them as you would a hinged door left standing open. 


Vertical door tracks 


Sliding doors are supported and guided by a pair 
of metal, wood, or plastic tracks. See Figure 41-16. 
The doors slide within about 4” (6 mm) of each other. 


Figure 41-15. Double sliding doors. 


Upper Upper 
track track 
3/4” plywood 
Glass doors 
doors 
Routed 


pocket with 
7| ball bearing 
assembly 


Figure 41-16. Three types of sliding door hardware. 
A—Glass doors rest on a vinyl insert in the lower track. 
B—Glass and wood doors can ride on ball bearings. 
C—Heavy doors usually need rollers. 


Both upper and lower tracks have two grooves. The 
lower track supports the weight of the doors. To 
reduce friction, it may contain ridges. These prevent 
the entire edge of the door from rubbing the bottom 
of the track. Special roller hardware may be mounted 
on the door bottom to allow the door to slide and 
move more freely. The upper track guides the door. 
To provide for installation and removal, the upper 
track’s grooves, about 1⁄2” (13 mm), are deeper than 
those in the lower track, about 4” (6 mm). Upper and 
lower tracks must be parallel and aligned. 

Purchase tracks according to the number 
of doors, door thickness, and width of the opening. 
Two doors require two-groove tracks. Three doors 
require only two grooves, but three-groove tracks 
allow greater access. Typical door thicknesses 
are 1/8” (3 mm) hardboard, 1⁄4” (6 mm) glass, 
and %” (19 mm) plywood. Each groove will be 
just wider than the intended door thickness. 
The length of the tracks depends on the width of 
the opening. 

Doors weighing more than three pounds should 
ride on roller hardware. To install the rollers, you 
must mortise two pockets in the bottom end of the 
door about 1” (25 mm) from each edge. Insert the 
assemblies and secure them with screws. Note that 
the lower track is different because the ball bearings 
ride on the track’s edge centered under the door. 

For small sliding doors, you can make grooves 
rather than install tracks, Figure 41-17. Cut grooves 
in the surfaces above and below the opening. Saw 
the lower groove 3/16” to 4” (5 mm to 6 mm) deep. 
Saw the upper groove %” (13 mm) deep. Space the 
grooves about 3/16” (5 mm) apart. Sand smooth 
and wax the groove for ease of operation. 


Door thickness 
+ 3/32” 


3/16” 


3/16” to 1/4” 


Figure 41-17. You can saw or rout your own sliding door 
tracks for lightweight doors. 


Door sizing and installation 


The height of a sliding door is critical. It must 
measure 1/16” (2 mm) less than the distance between 
the inside of the top track and the top edge of the 
bottom track. To install the door, lift and insert it into 
the top groove. Swing the lower end over the bottom 
track or groove and then set the door down. 

Door widths are less critical, but doors should 
overlap. Make them wider than half the opening. For 
double doors, make each about 1⁄4” to %” (6 mm to 
13 mm) wider than half the opening. For triple doors, 
make each about 14” to 4” (6 mm to 13 mm) wider than. 
one-third the opening. 


Horizontal sliding lids 


Sliding lids mount with tracks in much the same 
way as vertical sliding doors. However, both tracks 
are the same depth. 

Horizontal sliding lids may be a wood panel, 
hardboard, glass, plastic, or plywood. Size the 
panels with the tracks installed. Measure across the 
opening between the bottoms of the track grooves. 
Subtract 1/8” (3 mm) for clearance to obtain the lid 
height. See Figure 41-18A. Lid widths should result 
in a 1⁄4” to %” (6 mm to 13 mm) overlap. 

To install the lids, remove one track from the 
opening. Slide one end of each lid in the grooves of 
the secured track. Slip the second track over the 
lids’ free ends. Lower and fasten the track and lids 
in place. See Figure 41-18B. The tracks must be 
aligned and parallel. 


| Door Size is Height—1/8” 


_ Figure 41-18. Horizontal sliding lids must be in place 
7 when you fasten the second track. 
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Tambour Door 


Tambour doors are unique in that they are flex- 
ible. They consist of narrow wood, veneered MDE, 
or plastic slats bonded to a heavy cloth backing— 
usually canvas. The door slides in curved tracks, or 
slots, in the case top and bottom or sides. Tracks 
may be plastic molding applied by staples. See 
Figure 41-19A. In most installations, the door is 
hidden when open. 

A tambour door can be installed before or after 
the case is assembled. Usually, the door and case are 
finished separately and then assembled. Be sure the 
door remains in its track through its full movement. 
This is necessary whether the door is visible or 
hidden. You might need a pin, or other mechanical 
fastener, installed at the end of one track to prevent 
the door from sliding out of the case. 

Provisions must be made for the removal of 
tambour doors for repair or replacement. Appliance 
garages should be removable for service. See 
Figure 41-19B. Larger tambours in built-in cabinets 
must have other provisions. Elevate the track off the 
bottom and top and provide passage to the rear 
of the cabinet. Make the handle so it might be 
removed from the lead slat or lifter bar. For service, 
remove the handle, slide the tambour to the rear of 
the cabinet and remove. Reverse the procedure to 
reinstall it. 


Slat making 


Tambour door slats are usually trapezoid or 
half-round shapes. Two factors determine slat size 
and shape: track radius and span. 

The track radius is the size of the curve. Most 
doors follow one or more curves. The smaller the 
curve radius, the narrower the slats must be. For 
example, slats for a jewelry box tambour door 
would be thinner and narrower than those for a 
rolltop desk. Span is the distance across the 
opening. The slats must be strong enough to resist 
sagging when horizontal. 

Determine the length of the slats by measuring 
across the opening, including the depth of both 
tracks. Saw the stock to length 1/8” (3 mm) less than 
that distance. 

You can make half-round or trapezoid-shaped 
slats. See Figure 41-20. To saw trapezoid slats, rip 
them to width on the table saw. Install a smooth 
cutting carbide-tipped rip blade. Set the blade to the 
required angle, most likely 5° to 15°. Position the rip 
fence for the proper slat width. Rip the first slat. 
Turn the stock over to rip the second slat. Reverse 
the stock for each pass. This method produces no 
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Figure 41-19. A—Partially open tambour installed in an appliance garage. This door slides in a plastic track and rolls 
up ona spring loaded dowel. B—When fully open, these tambour doors are hidden to the side. They may be removed 
from the inside of the cabinet behind the TV. These solid wood tambours have a routed design in the front. (Chuck 


Davis Cabinets) 
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Figure 41-20. Tambour door slats can be shaped round or sawed trapezoidal. 


waste. You also help prevent the assembled door 
from warping by alternating the grain pattern. 
Smooth the slats and cut them to length. 

To make half-round slats, shape an edge on 
the stock. Set the table saw fence to the slat thick- 
ness. Then saw off the rounded edge to separate 
individual slats. This is a slower procedure and 
it creates more waste than making trapezoid 
slats. The first slat, called the lifter bar, usually 
is wider and possibly thicker than the others. When 
opening the door, you grab the bar itself or a 
pull. Insert two flush- or surface-mount pulls in 
doors over 2’ wide. 

To add a lock, the lifter bar must be thick. 
However, a thick bar will not fit in the tracks. Thus, 


you must cut tenons or rabbets in the ends. The 
lifter bar can also be made of two slats: one on each 
side of the canvas and fastened with screws. The 
outer slat fits in the grooves. The inner slat is cut 
shorter to not interfere with door movement and 
add strength. 

The length of visible track determines the 
number of slats needed. Measure this distance and 
divide by the size of each slat. Add the lifter bar 
width and the opening should be fully covered. 
Make about 50% more slats than you will need. Store 
them for several days to stabilize them. Then, select 
the straightest slats for the door. Track length— 
visible and hidden—should be nearly twice the 
length of the assembled door. See Figure 41-21. 


Top _. Removable 
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Figure 41-21. The tracks should be nearly twice as long 
as the opening. A false back and top hide the door. The 
removable back allows removal of door for repair. 


Door assembly 


Bonding the slats to cloth is the key to tambour 
door assembly. Begin by washing, drying, and 
pressing the cloth. This will shrink the material. It 
also removes any resin that makes textiles stiff. 

Cut the cloth greater than the door width but 
1⁄4” (6 mm) narrower than the distance between 
tracks. Lay the cloth on a metal or plastic laminate 
surface. Make a jig with two clamps that keeps the 
cloth taut. See Figure 41-22. Clamp another 
straightedge along one side of the cloth. The slats 
align against it. 

Mix an estimated amount of thinned aliphatic 
resin or PVA adhesive. It should have a brushing or 
spraying consistency. Coat the cloth and the back of 
the first slat. Position the first slat against the end 
and side straightedges. Position remaining slats 
against the side straightedge and previous slat. You 
may not be able to add the lifter bar at this time. 
; Cover the door assembly with sandbags or other 
weight and allow the glue to cure. 

Other options are available for making flexible 
doors. Make a solid faced tambour door with 
KerfKore® performing both duties of providing the 
flexibility and the slats. Use vertical grade HPDL or 
phenolic backed veneers laminated to the black side 
of the KerfKore product and install as other 
tambour doors. - 


Track making 

Tambour door tracks should be about 1/16” to 
1/8” (2 mm to 3 mm) wider than the tambour strip 
thickness. There are two methods to make door 
tracks. You can saw the contour in a piece of lumber, 
and then attach it to the case. You can also rout the 
tracks directly into opposing surfaces of the case. 
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Figure 41-22. Keep the canvas taut while you bond the 
slats. Position the slats against the straightedge and 
against each other. 


To saw the tracks, begin with a piece of stock 
the same wood species as the cabinet. Saw the track 
contour with a band saw or saber saw. Make 
two cuts to remove excess equal to the track 
width. Smooth any saw marks and attach the two 
pieces to the cabinet surface with adhesive 
or screws. If you use glue, leave one end of the 
track open. Otherwise, you cannot install the 
tambour door. 

Routing grooves for the tracks is much easier. 
Cut a template to match the track curve you wish to 
make. Insert a template guide and straight bit, the 
size of the track width, in the router. Set the bit 
depth at about half the material thickness. After 
routing one side, turn the template over to rout the 
second side. Be sure one end of the track opens to an 
edge so that you can install the door. 


Pulls, Knobs, Catches, and Latches 


Pulls and knobs help you open doors. Most are 
decorative and many are manufactured for a cabinet 
style. Pulls for sliding doors must be flush with the 
door surface. See Figure 41-23. Remember, sliding 
doors are typically no more than 1⁄4” (6 mm) apart. 
Catches hold hinged doors closed either mechani- 
cally or by magnetism. Latches hold the door closed, 
and help open it. Pushing in a latch activates a 
release mechanism that forces the door open slightly. 
Doors with latches normally do not require pulls 
since the hardware opens the door for you. 

Chapter 17 discusses pulls, knobs, catches, and 
latches in more detail. Many contemporary styles 
have no visible hardware. To open the door, you 
push it to release the latch or grasp a finger grip 
shaped in the door edge. 
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Figure 41-23. Routing a mortise for a flush pull in a sliding cabinet door. A—Clamp the template over the door. 
B—Rout the template opening to the proper depth. C—Install the pull. (Chuck Davis Cabinets) 


Summary 


Doors and lids are valuable parts of cabinetry. 
They add function by concealing contents and, when 
locked, add security to the cabinet. Doors also add 
beauty. Glass doors allow you to display the contents. 
Routed or shaped doors can be very attractive. 

Frame and panels, plywood, and laminated 
wood products all make attractive doors. Glass and 
plastic work well for display cases. 

Doors pivot on hinges or slide in tracks. The type of 
hinge you select depends on the door mount that could 
be flush, full overlay, reveal overlay, or lip-edge. Tracks 
are needed for sliding and tambour doors. A tambour 
door track may be a slot routed in the case sides. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The most prominent door style is the 5 
2. When a door will not swing freely because the 
hinges are not aligned, the condition is called 


3. List the four basic ways to mount hinged 
vertical doors. 

4. The edges of unframed glass doors should be 

and ! 

5. Why would you bevel the edges of a double door? 

6. How do you determine the size of sliding lid 
panels? 

7. How do you measure for sliding door height? 

8. Identify four ways to fit the striker side edges 
of double doors if no mullion is installed. 

gi doors are flexible and are made of 
narrow slats bonded to a heavy cloth backing. 

10. Hinged doors closed either mechanically or by 

magnetism are held by , 


Drawers 


Objectives 


After studying this chapter, you will be able to: 

% Describe design and engineering factors that 
influence drawer construction. 

* Design and process drawer components. 

x Assemble drawers using various joints. 

X Mount drawers with conventional and commer- 
cial glides, slides, and tracks. 

* Install drawer pulls and knobs. 


Important Terms 


bottom-mount slide 
bumper 

drawer 

false front 

fitted bottom 

flush front 

flush overlay front 
full extension slide 
hardwood runners 
kicker block 


partitions 

reveal overlay front 

roll-out tray 

side-mount slide 

single track and tri- 
roller slide 

slide guide 

slide-in bottom 

standard slide 

top-mount slide 


lip-edge front 


Drawers are handy compartments for organ- 
izing and storing objects. See Figure 42-1. Items in 
drawers are more accessible than those on shelves. 
Opening a drawer brings its contents close to you; you 
often have to reach for items on a shelf. Two factors 
affect drawer construction: design and engineering. 


Design Factors 

The principles of design influence drawer place- 
ment. Drawers in a chest generally are deeper near 
the floor than they are at the top. They store bulky, 
seasonal, and less used items. Items used more 
frequently are stored above. 

Another design factor is the way that the 
drawer fronts fit in or against the cabinet. They 
correspond to the four standard styles for hinged 
doors. The drawer type and door mount should be 
the same. See Figure 42-2. 


Figure 42-1. This kitchen drawer stores spices efficiently. 


Figure 42-2. Having the same drawer front, appliance 
panel, and door styles helps tie the design together. 
(Chuck Davis Cabinets) 
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x Flush front (face frame or frameless). Drawer 
fronts are flush inside the face frame or with 
the case edges. 

Flush overlay front (face frame or frameless). 
The drawer front covers the entire face frame 
or case edges. 

Reveal overlay front (face frame or frameless). 
Parts of the face frame or case edges are visible 
around and between drawers and doors. 

* Lip-edge front. Rabbet cut in drawer edge. 

Overlay and lip-edge drawers stop when the 
front contacts the cabinet side or face frame. Most 
commercial drawer runners and slides have inte- 
gral soft stops to eliminate noise and strain on the 
drawer front. Flush front drawers rest against the 
case back or a stop in the drawer slides. 

Shallow drawers, or trays, often slide into the 
cabinet and hide behind the doors. The tray can rest 
on shelves, in a drawer, or be mounted with slides. 
The slides usually run the full depth of the cabinet. 
They should be the full extension type. 


Engineering Factors 


Engineer drawers to serve a purpose. Those that 
store cooking utensils may have partitions to 
prevent items from moving when the drawer is 
opened and closed. See Figure 42-3. Drawers in an 
entertainment center might have slots for cassettes 
and video tapes. Desk drawers might have dividers 
to separate envelopes, stationery, paper clips, and 
rubber bands. 


| 


Figure 42-3. Partitions help you organize drawer 
contents. (Quaker Maid) 


Despite their advantages over shelves, drawers 
are an expensive way to organize and store items. 
Depending on the design, you will need extra mate- 
rials for the drawer box, bottom, and pulls or knobs. 
Production time includes machine setup, processing, 
assembling, and finishing. 

You may need jigs and attachments to machine 
the drawer joints. For example, to make a dovetail 
joint efficiently requires a dovetail jig and router. 
This is high-quality drawer joinery. You can also 
assemble drawers with dado, rabbet, plates, and 
miter joints. 

One last factor is that you must plan in advance 
how to install the drawer. Commercial slides may 
need either 1⁄2” or 5/8” (13 mm or 16 mm) clearance 
between the drawer sides and the cabinet. Other 
styles may need less side clearance, but more clear- 
ance under the drawer box. ` 


Drawer Components 


A drawer consists of five parts: front, back, 
bottom, and two sides. See Figure 42-4, One extra 
component, a false front, may also be attached. 


Drawer front 


Drawer fronts are usually made of the same 
material as used on the other exposed surfaces of 
the cabinet. You can cover particleboard, MDF, or a 
less expensive hardwood core with an overlay of 
various materials. Particleboard and MDF can be 
covered with plastic laminate. MDF can be finished 
with any of the opaque finishes. High gloss 
polyurethane is especially durable and attractive. 
Although you can use plywood, the edges should 


Figure 42-4. Typical drawer box components with a 
fitted bottom. The false front will be added later 
Assemble with #10 plates. (Chuck Davis Cabinets) 


be banded to cover voids in the crossbands. Finnish 
birch plywood and ApplePly® do not need to be 
banded. Fronts vary in thickness from %4” to over 
1” (19 mm to 25 mm). Fronts that will receive false 
fronts may be of the same thickness as the sides. 

False fronts can be fastened to the front of a 
drawer box. For example, you might make the 
front, sides, and back with vinyl covered particle- 
board. Then attach a solid wood, veneered, or lami- 
nated front to match the cabinet. This method saves 
production time. The false front might be flush, full 
overlay, reveal overlay, or look like a lip edge. 

Veneer bands, moldings, and wood carvings can 
accent drawer fronts. Moreover, the fronts may be 
curved or the edges shaped for design effects. The 
front may be routed to match a design in the doors. 
Refer to Chapter 41. 


Drawer sides 


Drawer sides are typically made of inexpensive, 
close-grain hardwood lumber. Although particle- 
board and plywood are suitable, you must select 
the corner joints carefully. Most drawer sides are 
1%” (13 mm) thick. Drawer sides constructed of 
12” (13 mm) 9-ply Finnish birch or ApplePly plywood 
are very sturdy and can be finished for added 
beauty. This provides adequate strength, yet keeps 
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the drawer light. The top edges of drawer sides are 
usually rounded slightly. Use a bullnose or convex 
edge bit with a 39/64” (16 mm) or larger radius. 

The length of the drawer sides varies according 
to cabinet depth. The sides often act as a stop on a 
flush drawer. Otherwise, length is controlled by the 
hardware selected for the particular cabinet under 
construction. 


Drawer back 


Drawer backs are usually made of the same mate- 
rial as the sides. Most often, the back is %” (13 mm) 
thick. Where false fronts are used, the drawer front is 
the same. 


Drawer bottom 


Drawer bottoms can be made of 1⁄4” (6 mm) ther- 
mofused melamine clad MDF panels, plywood, or 
1/8” to 1⁄4” (3 mm to 6 mm) hardboard. These mate- 
rials are very stable and strong. The bottom fits into 
grooves cut in the front and sides. A fitted bottom 
also rests in a groove cut in the back. A slide-in 
bottom is cut so that the back sits on the bottom; thus, 
the back is not grooved. See Figure 42-5. A slide-in 
bottom fastens from underneath into the back with 
screws or coated staples after checking for square. 


Figure 42-5. Drawers have fitted or slide-in bottoms.. 
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Drawer Assemblies 


Drawers receive use and abuse. This is espe- 
cially true when they are filled to capacity with 
heavy items. The front corners must withstand 
pulling and pushing forces. Thus, a good sign of 
quality drawer construction is the type of corner 
joint chosen. The front and sides usually are joined 
with locking joints, such as multiple dovetails, 
locking miters, or box joints. Plate joinery also 
creates a strong joint. The sides and back may be 
dadoed or rabbeted together or joined in the same 
manner as the front and side. 

Sand all drawer parts before you cut the joints. 
Smoothing the parts afterwards could make the 
joints loose. In addition, it is difficult to smooth the 
inside corners of an assembled drawer. 

To assemble a drawer, apply glue to the front-to- 
side and side-to-back joints. Do not put glue in the 
drawer bottom groove, unless you are using 
commercial drawer runners or slides. See that the 
drawer is square and the sides are straight after you 
tighten the clamps. This is essential to a good fit and 
smooth drawer operation. 


Front-side joints 


Joints that assemble the drawer front and sides 
should be locked. This adds strength. Of the joints 
mentioned earlier, the half-blind multiple dovetail 
is common. See Figure 42-6. 


Half-blind dovetail 


For accuracy, you should make a half-blind 
dovetail joint using a dovetail jig, template, and 
router with the appropriate bit. See Figure 42-7. 
Secure the template to the router base. The template 
glides against the jig fingers to guide the cutter. 
Insert the cutter in the router collet. Set the depth 
according to manufacturer’s instructions and 
guidelines given in Chapter 29. 


Figure 42-6. Half-blind dovetails used for the front-side 
and side-back joints. 


Clamp the right drawer side vertically under 
the jig fingers and against the left locating pin. The 
end should be flush with the edge of the jig. Clamp 
the drawer front in the horizontal position against 
the top locating pin. The front and side should 
touch; however, they will be offset. See Figure 42-8. 

Rout the dovetail by cutting into the drawer 
side and front. Repeat the cut in each finger. This 
will complete the front-right corner drawer joint. 

Now rout the front-left corner. Do so with the 
same general setup and bit depth. However, align 
the drawer side and front on the right end of the jig 
against the other set of locating pins. 

Each manufacturer’s dovetail jig will have vari- 
ations regarding these general instructions. 

Refer to Chapter 29 for specific details on cutting 
half-blind dovetails. 


Figure 42-7. This dovetail jig setup will make a half-blind 
dovetail joint. (Wolcraft) 
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Figure 42-8. Use guide pins to align the drawer front and 
side when making a half-blind dovetail. 


Lip-edge dovetail 


The lip-edge dovetail poses a special problem. 
Unlike a normal front, the end of a lip-edge front is 
not flush with the side. See Figure 42-9. This occurs 
because a lip-edge front has an overhang that butts 
against the face frame or case edge. Therefore, each 
front corner joint must be cut in two operations. 

To make a lip-edge dovetail, first cut a dado larger 
than the lip in a piece of scrap material. Use this dado 
to position the drawer front. See Figure 42-10A. The 
inside end of the lip is now flush with the jig front. Set 
the dovetail bit at the standard depth. Now shape the 
dovetail portion of the drawer front. 

To shape the drawer side, replace the front with a 
piece of scrap the same thickness. See Figure 42-10B. 
Insert a spacer the same size as the door lip between 
the drawer side and locating pin. Then cut a normal 
half-blind dovetail. The excess protects the drawer 
side from splintering. 

Making lip-edge dovetails is time-consuming. 
Consider attaching a false front. First, create a 
normal flush front drawer with dovetailed corners. 
Then glue a finished panel of the desired thickness 
to the drawer front. 


Single dovetail 


The single or dado dovetail is another common 
side-to-front joint. See Figure 42-11. To rout the 
dovetail sockets in the drawer front accurately, 
make a jig. See Figure 42-12. To the router base, 
attach the proper diameter template to match the 
jig. Clamp the jig over the drawer front and to the 
workbench. Rout the first socket. Then mount the 
jig on the other end and rout the second socket. 


Figure 42-9. Lip-edge dovetail. The drawer front end and 
drawer side are not flush. 
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of lip drawer front 
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Figure 42-10. Dovetails on lip drawers are shaped inde- 
pendently. A—Aligning the lip edge with the dovetail 
jig. Once aligned, remove the spacer block. B—The 
spacer accounts for the side of the lip in the drawer front. 
The excess prevents splintering. 


Drawer front 


Figure 42-11. Single dovetail joins the front and side. 
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You can also make the sockets on the shaper. Set 
the miter gauge at 90° and adjust the cutter depth. 
Set the fence-to-cutter measurement at the distance 
the sockets should be from the drawer front ends. 
See Figure 42-13. On flush drawers, feed the front, 
with the good face up, through the cutter. On 
overlay drawers, start the cut at the bottom edge, 
but stop before you reach the top. This will create a 
blind dovetail. Feed the workpiece from the left for 
the first socket. Feed from the right for the second 
socket. 

Cut the tails on each drawer side using two 
passes on the shaper. See Figure 42-14. Secure the 
cutter in the shaper collet according to the depth of 
cut. Align the fences over the cutter. They could 
touch. Make practice cuts on a board the same 
thickness as the drawer side. Make cuts on both 
sides with drawer side vertical against the fence. 


Dado, tongue, and rabbet 


Dado, tongue, and rabbet joints are both strong 
and easy to make. See Figure 42-15, With a series of 


Template 


Figure 42-12. Make a template to rout single dovetails 
accurately. 


Fence 


Dovetail bit 


Miter gauge Drawer front 


Shaper Table 


Figure 42-13. You can shape a single dovetail socket 
using a miter gauge on the shaper. Make sure the fence- 
to-cutter distance is set properly. Guard is not shown. 


passes on the table saw, each feature of the drawer 
front portion is cut one-third the thickness. The 
features in the drawer side are cut one-half 
the thickness. The dadoes and rabbets can be cut 
with a 14” (6 mm) dado blade or two passes of a 
standard combination blade. Make the same pass 
on every drawer front before resetting the saw 
blade or the fence. 


Locked miter 


The locked miter is a strong, but intricate joint. Its 
advantage is that no end grain shows in the assem- 
bled joint. The series of passes needed to create the 
locked miter on either the table saw or shaper are 
illustrated in Chapter 29. Refer to Figure 29-22. 
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Figure 42-14. Shaping the tail on the sides. 
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Figure 42-15. The dado, tongue, and rabbet joint is eas 
to make, yet quite strong. 


Drawer lock 


Drawer lock joints are made using a special 
shaper cutter. There are two types, as shown in 
Figure 42-16. The only difference is the number of 
tabs. This joint can be used for flush, overlay, reveal 
overlay, and lip-edge drawers. 


Plate joint 


Stationary plate joiners are best suited to make a 
plate joint in %” (13 mm) material. This joint can be 
used for either side-front or side-back joints. For 
strength and appearance, use 9-ply Finnish birch or 
ApplePly plywood. Kerfs should be cut to accept 
#10 plates. Install one in a joint for a 4” (102 mm) 
wide side, two in 6” and 8” (152 and 203 mm) sides, 
and three in 10” (254 mm) sides. Prefinished 
ApplePly drawer side material is available. See 
Figure 42-17. Bullnose top edges and grooves for 
the bottom are options when ordering. 


Side-back joints 

Although you can join the back and sides with 
the same joint chosen for the front, most cabinet- 
makers prefer simpler ones. Most select a dado or 
dado and rabbet. See Figure 42-18. 

A dado is cut in the drawer sides. It should be 
located at least 1⁄2” (13 mm) from the back end of the 
sides. A dado and rabbet joint requires that you dado 
the side and rabbet the back. This joint is somewhat 
stronger and tends to keep the drawer square. 


Figure 42-16. Two types of drawer lock joints. Their only 
_ difference is the number of tabs shaped. 
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Drawer bottoms 


The drawer bottom fits into grooves cut in the 
drawer front, sides, and optionally, the back. High- 
quality cabinetry has a fitted bottom set in a groove 
cut in all pieces. An alternative is to have a slide-in 
bottom where the drawer back rests on the bottom. 
See Figure 42-19. The bottom may then be fastened 
to the edge of the back with screws, staples, or nails. 

The vertical distance from the bottom edge 
of the drawer box to the bottom of the bottom 
panel depends on the type of slide. If you mount 
the drawer with side-mount slides, the drawer 
bottom can be quite low. However, if you use a 


Figure 42-17. Assembling a drawer box with plate joinery. 
Prefinished ApplePly sides, front, and back, with 
thermofused melamine bottom, make an attractive, easy 
to clean, and functional drawer. (Chuck Davis Cabinets) 


Side Back 


Dado and Rabbet 


Figure 42-18. Typical side-back joints. 


674 Modern Cabinetmaking 


center-mount plastic guide, more clearance may be 
needed. Always select the drawer support before 
you construct the drawer. 

The groove should be cut 1/50” (0.5 mm) wider 
and deeper than the drawer bottom. This allows for 
slight squaring adjustments during assembly. 


A—Slide-in Bottom 


To 
Make the prevent 
groove blind this 


B—Fitted Bottom 


Figure 42-19. A—Slide-in bottoms are inserted after the 
drawer has been assembled. (Chuck Davis Cabinets) 
B—A fitted bottom is inserted during assembly. Make the 
groove blind to prevent its showing in the finished drawer. 


Trays 

The term tray could refer to two different items. A 
roll-out tray is a combination drawer and shelf. If it 
does have sides and a back, they are usually very 
shallow. Another type of tray fits inside a drawer, such 
as those that organize silverware. See Figure 42-3. 
They can be made of wood or plastic. 


Drawer and Tray Partitions 


Partitions, or dividers, prevent the contents 
from sliding around when the drawer is opened 
and closed. They can be dadoed into the sides, 
fronts, and backs. Cross lap joints are cut where the 
partitions intersect. Be sure that the sections are 
shallow or large enough for easy access. Plastic 
divider guides eliminate the need for cutting joints. 
See Figure 42-20. 


Installing Drawers 


Drawer installation is a make/buy decision. You 
can make and install wood drawer supports, or you 
can buy one of the many commercial slides, guides, 
and tracks. Remember that while designing the 
drawer you must allow clearance for hardware. 


Wood drawer guides 


Most producers of high-quality, solid wood 
furniture use web frame construction. Frames, 
assembled with thin hardboard dust panels, sepa- 
rate drawer compartments, Figure 42-21. The 
panels prevent dust from falling from one drawer 
into the next. They also divide chests with lockable 


Figure 42-20. Partition guides do not require sawing or 
routing the dividers or drawer components. (Shopsmith) 


drawers to prevent access from one drawer to 
another. The drawer rides on the frame and is 
guided by the case sides. l 

Where there is no web frame, install hardwood 
runners. See Figure 42-22. These require a kicker 
block, placed above the center of the drawer, that 
keeps the drawer from tipping. 

Another method to keep the drawer from 
tipping is a plastic or metal slide guide. It holds the 
drawer down and rides on a hardwood center 
guide. These are for light duty applications only. 
The guide can attach to the drawer back. See 
Figure 42-23A. You can also have a full length metal 
guide on the drawer bottom. See Figure 42-23B. 
Both ride on a center guide, and runners hold the 
drawer level. See Figure 42-23C. 

An excess amount of friction occurs when wood 
slides on wood. Do not apply finish to drawer boxes 
installed as described here. It tends to gum-up over 
time and causes additional friction. Apply a 
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Figure 42-21. Web frame construction provides drawer 
support. 


Kicker 


Runner 


Figure 42-22. Attach runners and a kicker where there is 
i no frame to support the drawer. Runners support and 
guide the drawer. A kicker above prevents the drawer 
- from tipping. 
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paraffin wax to all contact points or install bumpers 
that are similar to nylon-head thumbtacks. They 
may be placed near the front edge of the frame to 
reduce wear caused by the friction. Some you drive 
into the frame and others are friction-fit in a pre- 
drilled hole. See Figure 42-24. 


Commercial drawer slides 


Commercial drawer slide hardware comes in 
many shapes and sizes and is used in the vast 
majority of cabinets and contract furniture. The 
most common mounts to the carcase side. See 


Drawer 
Slide 


Hardwood or 
metal guide 


Frame 


Figure 42-23. Two types of slide guides. A—This type 
attaches to the drawer back. B—A full-length guide 
provides additional support. C—Even with a guide, the 
drawer still must rest on runners at each side. 
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Figure 42-25. There are other styles to suit every 
situation. See Figure 42-26. Decide on the type 
during the design stage since most slides require 
extra clearance between the drawer and case. 

These slides actually roll on wheels or bearings. 
Most are made of metal with either nylon rollers 
(sometimes called runners), or metal ball or 
polymer bearings (sometimes called slides or 
glides). Drawer runners may be self-closing, which 
means the drawer will close by itself when moved 
to approximately 3” (76 mm) of closing. Drawer 
slides may have a hold in detent that prevents 
drawer roll out and bounce back. 


Bumper 


Figure 42-24. Slick nylon bumpers make it easier to open 
and close drawers. (The Woodworker’s Store) 


Figure 42-25. Three different full extension slides in a 
shop environment for demonstration purposes. The 
cabinet members are side-mounted. The top drawer 
runner’s drawer member is a bottom-mount. The center 
drawer’s telescoping drawer slide features a side-mount 
drawer member. The bottom drawer’s progressive slide 
features a side-mounting rail for a drawer member. 
(Chuck Davis Cabinets). 


The following discussion will refer to slides 
without differentiation between runners or slides, 
unless it is important to be specific. A part of the 
hardware is mounted to the carcase and another to 
the drawer box. The fixed portion that mounts to 
the carcase is called the cabinet member, the 
movable portion that mounts to the drawer box is 
called the drawer member. 


Mounting characteristics 


Cabinet members may mount to the carcase on 
the sides, near the corners, above, or under the 
drawer. Side-mount cabinet members are common. 
Many models are specifically made for installation 
in face frame carcases, some may work in both envi- 
ronments, and others are specifically made for 
frameless carcases. You can affix slides designated 
32 mm System with flat head 6 mm x 13 mm Euro- 
screws. The spacing of the system holes determine 
the correct set back from the front of the cabinet. 
This improves production and accuracy. It also 
allows cabinet member installation prior to 
assembly of the cabinet. 

Top-mount cabinet members work well for 
under-the-counter drawers. Bottom-mount cabinet 
members are made for drawers and pullout shelves. 
The single track and tri-roller slide is found in 
economy grade kitchen cabinets. 


N o t e—a 
Side-mount, bottom-mount, and concealed are 
terms that are also used to describe how the drawer 


Extension characteristics 


Drawer slides are further classified as standard 
or full extension. Standard slides, or 3/4 extension 
slides, allow all but approximately one-quarter of 
the drawer body to extend out of the cabinet. Full 
extension slides permit the entire drawer to pull out 
for easy access. Some models may provide for 7/8” 
or 1%” (22 mm or 38 mm) over travel. The over 
travel allows for easy removal of hanging file 
folders. See Figure 42-27. 

Full extension slides may be used for drawers, 
slide-out trays, or heavy-duty TV supports. Be 


Side-Mount Runner 


Figure 42-26. Commercial drawer slides come in all 
shapes and sizes. (The Woodworker's Store) i 


Se 


Figure 42-27. File drawers require hanging file rails and 
heavy-duty drawer slides that allow the drawer to 
extend past the drawer face or countertop above. 

(Chuck Davis Cabinets) 


careful when selecting full extension slides for free- 
standing cabinets. A heavily loaded drawer could tip 
the cabinet. Antitip mechanisms allow only one 
drawer at a time to be open. This reduces the likeli- 
hood of accidental tip-over. Machining for the mech- 
anism must be completed prior to cabinet assembly. 


Specialty drawer slides 

There are many specialty slides to be used in 

special applications. A few are as follows: 

x A full extension butcher block slide locks in 
the extended position. It also features an easy 
disconnect for removal and work surface 
cleaning. See Figure 42-28. 

% Two-way travel slides for kitchen islands 
where access is desired from each side of the 
island. 

X Pencil drawer under counter slides. 

*% Pocket door hardware that is a combination 
of hinges and slides. 


Load performance ratings 

Slides are also load rated. This rating is based on 
how much weight an 18” (457 mm) slide model can 
support without failure over 75,000 fully-extended, 
opening and closing cycles. Testing requirements of 
different manufacturer’s may differ somewhat. For 
instance, a slide that attains a 75 lbs (34 kg) rating by 
the standards established by the Kitchen Cabinet 
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Figure 42-28. A specialty slide for butcher block cutting 
boards. 


Manufacturer’s Association, may be rated at 
65 lbs (29.5 kg) by the Business & Institutional 
Furniture Manufacturer’s Association. Light-duty 
slides are rated from 35 lbs to 75 lbs (15.9 kg to 34 kg). 
Medium-duty slides are rated from 65 Ibs to 120 lbs 
(29.5 kg to 54.4 kg). Heavy-duty slides are rated from 
100 Ibs to 200 lbs (45.4 kg to 90.7 kg). Extra heavy- 
duty slides will support up to 600 lbs (272 kg). 
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Fully assembled drawer boxes are available 
from several sources. You may also buy compo- 
nents that you assemble. Options include material, 
joinery, and are sized in increments of 1/16” (2 mm). 

Other materials are used for drawer boxes in the 
cabinetmaking industry. You can buy preformed 
plastic, steel, or aluminum drawer sides and backs. 
They snap together and then fit on mounting 
brackets called fixing brackets. The fixing brackets 
are fastened to the drawer front with screws or 
plastic dowels. See Figure 42-29. A slot formed 
around the inside bottom of the back and sides 
accepts a bottom. The drawer sides include a formed 
channel that fits special roller slides. Due to the thin 
wall of aluminum and steel sides and integrated 
slides, additional storage is available in each drawer. 


Adjusting Drawer Fronts 


The close tolerances between edges of drawer 
fronts and doors mounted on frameless cabinets call 
for the ability to make adjustments to both, after 
installation is complete. Doors are adjusted by 
turning screws on Euro-style hinges. Drawer front 
adjusters make a connection between the drawer box 
and the drawer front, so that the front is adjustable. 
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Knock-in style fittings allow quick and precise 
alignment of drawer fronts without adjustment to 
drawer slides. The fittings are plastic, usually 
nylon, and have a threaded steel insert. One style, is 
25 mm in diameter and accepts #8-32 machine 
screws. Another is 20 mm in diameter and accepts 
M4 machine screws. Both of these machine screws 
are also used to affix pulls and knobs. 

Bore blind holes in the back of the drawer front. 
See Figure 42-30. Insert dowel centers into the 


Figure 42-29. Plastic drawer components make assembly 
much quicker. (Shopsmith, Inc.) 


Figure 42-30. Boring back of drawer front for adjuster. Do 
not bore near edge of raised panel. (Chuck Davis Cabinets) 


drawer front. See Figure 42-31. With the drawer 
boxes installed, align the drawer front and tap to 
make marks in the drawer box. Drill 3/16” or 5mm 
diameter holes through the drawer box. Insert 
drawer front adjusters with a hammer or press in. 
Install the drawer front using the machine screws, 
tighten just enough to hold in position. Adjust the 
front as necessary, then tighten fully. 

When all have been installed and adjustments 
are completed, install fixing screws through the 
drawer box into the back of the drawer front. Install 
pulls or knobs. 

For drawer fronts that will not accept these 
adjusters, drawer front adjusting screws may be 
used. They are large washer head screws, 1 1/8” x #8 
or 1” x #8. To install the drawer front, drill a 5/16” or 
8 mm hole in the front of the.drawer box. Attach the 
drawer front, adjust and tighten the screws. Install 
fixing screws and then install knobs or pulls. 


Installing Drawer Pulls and Knobs 


How you open a drawer depends on the 
product’s design. On some furniture, the design 
specifies that no hardware should be seen. For these, 
you must shape hidden finger pulls in door and 
drawer edges. The use of plastic channels behind the 
top and bottom of drawer fronts permit the drawer 
front to be used as the pull. See Figure 42-32. Other 
cabinet styles call for pulls and knobs that stand out 
from the surface, swivel, or hang. Still other designs 
call for recessed pulls. 

Several factors help determine the number and 
placement of pulls. These factors are as follows: 

Æ The weight of the drawer and its contents. 

% Friction when opening and closing the 

drawer. 

* Width of the drawer. 

% Distance from the drawer front to back. 

Drawers up to 28” (711 mm) wide can usually be 
controlled with a single pull if they ride on good- 
quality commercial slides. On the other hand, a 
poorly fit or mounted drawer even 12” (305 mm) 
wide may need two pulls to guide the drawer. This 
is likely to occur when you mount the drawer only 
on a wood frame. Drawers wider than 28” (711 mm) 
should have two pulls. 


Summary 


Well-constructed drawers are a sign of high 
quality cabinetry. A basic drawer consists of a front, 
two sides, a back, and bottom. They must be meas- 
ured, cut, and assembled accurately. 
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Figure 42-31. Drawer front adjusters. A—Bore 25 or 20 mm flat bottom holes in back of false drawer front. B—Insert 
dowel centers. C—Carefully align drawer front and tap the front. Remove dowel centers, drill 3/16” or 5 mm hole where 
dents occur and insert truss head machine screws. Affix the drawer front to the box and adjust. (Chuck Davis Cabinets) 


Figure 42-32. The black recessed plastic channels above 
and below the drawer provide finger access to pull open 
the drawer. The black plastic molding on the side of the 
drawer box is an actuator for the anti-tilt mechanism. 
(Chuck Davis Cabinets) 


Drawer fronts usually follow the same style as 
doors on the product. They may be flush, overlay, or 
lip-edge. In addition, the front may be curved (bent 
or cut), shaped, or routed for added design features. 

Drawers may have fitted or slide-in bottoms. 
Fitted bottoms may indicate a better quality drawer. 
A %” (6.3 mm) plywood, thermofused melamine 
panel, or hardboard bottom fits in grooves cut in the 
front, sides, and back. On drawers with slide-in 
bottoms, only the front and sides are grooved. The 
back is narrower and not grooved. After assembling 
the drawer, slide the bottom in place and secure it 
with screws or staples. 

A number of joints are used for drawer assembly. 
The front-side corners should be assembled with 
locking joints due to the force required to open a 
drawer. The side-back joints should be positioned, 
but do not have to lock. A dado or dado and rabbet 
joint may be used. Joints that rely only on the 
adhesive for strength, such as butt joints, are 
poor choices. 
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Drawers and trays may contain partitions. They 
help organize the contents. Make them shallow or 
large enough for easy access. 

You can make or buy drawer support systems. 
Wood drawer supports can be quite simple to 
create. However, they may not work as smoothly as 
commercial slides, guides, and tracks. Remember 
that when designing the drawer, you must allow 
clearance for drawer hardware. 

A cabinet’s style will help determine which 
drawer pulls or knobs to use. For some designs, 
drawer fronts have finger grips shaped in the edge 
instead of pulls. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The two factors that affect drawer construction 
are and 
2. You can recognize high-quality cabinetry by the 


a. drawer size 
b. length of the sides 
c. depth 
d. drawer joinery 
3. List the five components of a typical drawer. 
4. What methods are available to decorate and 
accent drawer fronts? 
5. The drawer sides are longer than the inside 
dimensions of the cabinet when 
a. dovetail joints are used to connect the front 
and sides 
b. particleboard is used for the drawer sides 
c. hardware holds the drawer 
d. the sides act as a stop 


. To reduce friction, 


. Drawer backs are usually made of the same 


material as drawer 
a. fronts 

b. bottoms 

c. sides 


. Why would you not use particleboard for the 


drawer bottom? 


. The drawer front and sides are Eo joined 


with single or multiple ___ 


. Name the two joints typically “chosen to 


assemble the back and sides. 


. Describe two ways to cut a single dovetail 


socket in the drawer front. 


. Drawer lock joints are made with a(n) 


. Why might a fitted bottom be more secure than 


a slide-in bottom? 


. Aplastic or metal slide guide rides on a hard- 


wood 


are placed under 
drawers that ride on a web frame. 


. The most common drawer support is a(n) 


a. bottom-mount slide 
b. side-mount slide 
c. top-mount slide 


Cabinet and Tabletops 


Objectives 


After studying this chapter, you will be able to: 

% Identify materials used to make cabinet and 
tabletops. 

Æ Select edge shapes according to material and style. 

# Attach one-piece tops with glue blocks, joinery, 
and mechanical fasteners. 


Æ Describe design options for building a drop- 
leaf table. 

* Explain the features of extension tops and 
trestle tables. 

æ Describe the installation of glass and ceramics on 
countertops and tabletops. 

important Terms 

corner braces pull-out support 

desktop fasteners rule joint 

dividing four leg T-molding 

edgebanding table lock 

fly rail table pins 

nondividing pedestal tabletop clips 

pivot support veneer edgebanding 

plastic edgebanding 


The top of a cabinet or table is usually the most 
visible surface. Besides being attractive, it must be 
wear resistant. See Figure 43-1. Tops are one piece 
or assembled components. Typically, the cabinet or 
tabletop is the last part to be assembled. 


Materials 


Tops can be made of either lumber, manufac- 
tured wood panels covered with veneer, or HPDL. 
See Figure 43-2. This chapter focuses on lumber and 
wood products. There are natural stone counter- 
tops, marble and granite, also solid plastic tops. 
Although used on many custom furniture items, 
they are usually made for kitchen and bath counter- 
tops. Refer to Chapter 15. 

Solid wood tops tend to expand and contract 
' with changes in climatic conditions. This can 


weaken the joints unless you allow for it when 
attaching the top. You can significantly reduce the 
rate of expansion and contraction by sealing all 
surfaces, ends, sides, top, and bottom. However, 
over a period of days or weeks in a different envi- 
ronment, the same amount of dimensional change 
will occur with or without being sealed. 

Solid tops made from a single board tend to 
warp with moisture changes. To prevent warpage, 
do not make the top from a single board. Instead, 
glue a series of 3” (76 mm) wide strips together, 
alternating the faces. 
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Figure 43-1. Furniture tops are typically the most visible 
and used surface of the product. A—Formica countertop. 
(Marvin Windows) B—Solid wood top. 
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contemporary kitchens. (Formica) 


Manufactured panel products, such as hard- 
wood plywood, MDE or particleboard substrate, are 
more stable. Manufactured panels, though more 
stable and less expensive, have some drawbacks. 
Because plywood often contains voids in the core, 
you must cover the edges. Raw particleboard and 
MDF also make a poor appearance, so you should 
cover the edges and surfaces. The smooth surfaces 
of MDF enable the production of beautiful painted 
surfaces and edges. 


Edge Treatment 


The shape of the edge depends on two factors, 
style and material. Some styles, such as Early 
American and French Provincial, have rounded 
edges. Contemporary styles sometime dictate a 
square edge. Edges of panels cut for frameless cabi- 
nets normally require square edges. Some mitered 
edges are an exception. Still other styles emphasize 
shaped edges. 

The material chosen also affects how you shape 
the edge. See Figure 43-3. The primary methods are: 

Æ Lumber. Lumber tops can have almost any 

edge shape. Common shapes include 
chamfer, rounded, molded, and square. 


Figure 43-3. Edge treatments. A—Wood band. (Chuck 
Davis Cabinets) B—Edgebanding with veneer or plastic 
laminate. C—Manufactured plastic edge. (Roth) 


% Manufactured panel with a wood molding 
edge. The edge can also be shaped or routed. 
This is usually done after the band has been 
glued to the core. 

% Manufactured panel having edges covered 
with edgebanding. Leave a square edge on 
the panel that will receive edgebanding. 

% Manufactured panel, usually MDE, with 
shaped edges. Without proper machinery, it 
is hard to cover the curved edge of shaped 
MDF and particleboard with edgebanding. 
Automated machines apply various types of 
edging materials to these shaped edges. 
These machines and the edging materials are 
not further discussed in this book. 

% Manufactured panel with a manufactured 
edge. To install a manufactured edge, you 
must cut the top’s edges square and straight. 


Wood bands 


Wood strips, called wood bands or moldings, 
can be attached to plywood and particleboard 
panels. Use a process much like frame and panel 
construction. The bands may be mitered at the 
corners and attached to the top with a positioning 
joint, such as the tongue and groove, plate, or spline 
joint. Manufactured wood bands are usually sold as 
a modified T-molding with a precut T-shaped 
tongue. See Figure 43-4. Precise adjustment of the 
router is necessary when cutting the dado for satis- 
factory application of these moldings. The only 
substrate to be used is 45# industrial particleboard. 

A carefully cut dado and rabbet joint or plate 
joinery serves well when wide bands are attached to 
make the top look thicker and heavier. See Figure 43-5. 

Most moldings are flush with the top surface. If 
you use particleboard or MDF as the substrate, 
cover the surfaces with veneer or plastic laminate 
before applying the bands. You can shape the bands 
before or after assembly. 


Wood veneer or decorative laminate 


45# Particleboard 
substrate 


Particleboard 
build down strip 
Wood 
molding 


Figure 43-4. This wood band is a manufactured molding. 
(Chuck Davis Cabinets) 


Figure 43-5. A dado and rabbet joint used with thick 
_ banding to make the top look thicker and heavier. 


Chapter 43 Cabinet and Tabletops 683 


Edge banding 


Edge banding is the process of covering the edges 
of manufactured panel products with decorative 
material. Edgebanding is also the material that covers 
the edges. The material may be veneer or various 
plastic laminate edgebanding tapes. Some bond 
with contact cement while others use hot-melt glue. 
Make sure the panel edges are relatively smooth 
and dust free. Generally, cutting the material with 
a sharp, fine tooth power saw blade will produce 
an acceptable edge. 


Veneer edgebanding 


One type of edgebanding is made of wood 
veneer. It is a continuous strip of narrow veneer 
purchased in rolls. The individual pieces of wood are 
finger joint spliced at varying lengths. Unglued rolls 
contain 600’ (183 m) of material. The banding is avail- 
able in widths from 3/8” to 7” (10 mm to 178 mm) 
with or without precoated hot-melt glue. Veneer 
edgebanding precoated with hot-melt glue may be 
applied either with an iron or an edgebanding 
machine. See Chapters 14 and 35. 


Plastic edgebanding 


Another type of edgebanding is made of plastic. 
Many different plastics, such as HPDL, PVC, 
melamine, and polyester, are used. 


HPDL as edgebanding 


If a match is desired, HPDL strips are cut from 
the same piece of material. Contrasting or comple- 
mentary colors may also be used. Use a laminate 
slitter to score and break the material. A table or 
panel saw can also be used to cut the HPDL strips. 
When laminating all surfaces of particleboard with 
HPDL, usually the HPDL edge is glued on before 
the surfaces are applied. This procedure is called 
self-edging. You may want the top surface to overlap 
the edge to reduce wear. Follow the applying HPDL 
edge banding procedure given in Chapter 36. 


PVC edgebanding 


PVC edgebanding is applied with machines 
called edge-banding machines. PVC is available in 
various thicknesses, widths, colors, patterns, and 
with or without hot-melt glue. Do not use a hand 
iron, household iron, or hot bar type of edgebander. 
This material melts when heated by these 
implements. PVC edgebanding is 1/32” to 1/4” 
(1 mm through 6 mm) and comes in many solid 
colors, bicolors, and wood grains. 
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Metallic PVC is also available. Examples are 
brushed brass, brushed aluminum, polished brass, 
and chrome. Without a glue coat, they are 
.024” (0.61 mm) thick. 


Melamine edgebanding 


Preglued melamine edgebanding may be applied 
with a hand iron, household iron, or hot bar type of 
edgebander. Preglued melamine edgebanding is 
available in various widths up to 3” (76 mm). It comes 
in a number of colors, patterns, woodgrains, and with 
or without hot-melt glue. 


Polyester edgebanding 


Preglued polyester edgebanding is smooth and 
may be applied with a hand iron, household iron, or 
hot bar type of edgebander. Preglued polyester 
edgebanding is available in various widths up to 
3” (76 mm), colors, woodgrains, and with or 
without hot-melt glue. 


Manufactured edging 


You may want a more durable edge on your 
cabinet or tabletop. This is done with solid plastic. 
Metal edging once was very popular for kitchen 
countertops, but today is rarely used. 

When you place a manufactured edging over a 
particleboard core, laminate the surfaces first. Then 
place the edging over or flush with the laminate. 


Plastic edging 

Flexible plastic edging may be soft and can 
serve as a bumper. Usually sold as plastic 
T-molding, plastic edging is preshaped with a barb- 
like stem of the T which fits in a groove in the edge. 
See Figure 43-6. The barb-like tabs hold it in place. 


Securing One-Piece Tops 


Secure one-piece cabinet tops with adhesives 
and/or mechanical fasteners. Select a procedure that 
will not interfere with the drawers. Remember that 


Friction fit 


Plastic edge 
insert 


Figure 43-6. Plastic T-molding is plastic edging pre- 
shaped with a barb-like stem of the “T.” 


humidity affects solid lumber tops. Allow them to 
expand and contract with the type of mount you choose. 


Hardware 


Hardware for attaching tops typically includes 
braces, desktop fasteners, and clips. Corner braces, 
shown in Figure 43-7, add rigidity to the case and 
allow for easy attachment of the top. Install them to 
the case sides with screws. You can fasten plastic 
braces with staples. 

Desktop fasteners are recessed into either the 
case side or the top. See Figure 43-8. First, attach the 
fasteners to the table apron or case with screws. 
Place them about every 6” (152 mm). Then position 
the top and fasten it with screws. 


Figure 43-7. Plastic corner brace attached with staples 
and glue. 


Desktop 
Fastener 


Figure 43-8. Desktop fasteners screw into the top and 
table apron or case side. 


Tabletop clips fit into a slot in the apron or case side 
and a screw secures them to the top. See Figure 43-9. A 
common technique is to place a glue block that runs 
along the grain on one side. The other three sides 
contain grooves for clips. This ensures squareness yet 
allows for expansion and contraction. 

Tops %4” (19 mm) or thinner do not hold screws 
well because there is minimum thread contact. 
Unfortunately, people tend to lift tables and cabi- 
nets by the top. The screws could easily pull out of 
a heavy table or cabinet. 


Glue blocks 


Probably the simplest and least expensive 
method to attach a top is with glue blocks. For table- 
tops made of lumber, use 18” (457 mm) blocks 
placed inside the table apron or case sides. See 
Figure 43-10. Predrill 1/8” oversize screw clearance 
holes for attaching the top. Plan to install round 
head screws and washers. 

Attach the blocks with glue to the table apron or 
case sides first. Then position the top and mark hole 
locations through the clearance holes in the glue 


— 


Glue block 
(along the 
grain) 


Tabletop 
Fastener 


Figure 43-9. Table clips fit into a slot and screw to the top. 
You can have one side secured with a glue block to help 
keep the top square. 


Glue blocks 
i Leg 


Apron 


Underside 
of top 


Figure 43-10. Top attached with glue blocks. 
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blocks. Turn the top over and drill pilot holes. Make 
sure you do not drill through the top. It is best to 
measure the depth and wrap tape around the drill 
bit. Then position the top and drive the screws and 
washers snug; this allows for lumber expansion. 

If the top is quite heavy, you may want to drill 
pilot holes with the top in place. Again, mark the 
depth with tape on your drill bit. Drill the pilot 
holes through the clearance holes in the glue blocks. 


Joinery- 

For small tables and cabinets, several joints can 
be used to permanently attach the top. Dowels 
placed 4” to 6” (102 mm to 152 mm) apart provide 
adequate strength. Pocket joints are another accept- 
able method. See Figure 43-11. For products that 
have been assembled with plate joinery, it may be 
convenient to attach the top in the same manner. See 
Figure 43-12. For a discussion of assembling legs 
and aprons with plate joinery, refer to Chapter 40. 

Remember that lumber tops expand and contract. 
This is especially important if you choose joinery to 
attach the top. Consider making the top of a manu- 
factured wood product, instead of solid lumber. 


Adjustable Tops 


Tables, especially those for dining, often have 
adjustable tops. Drop-leaf and extension tabletops 
provide added surface area when needed. Drop 
leaves fold to conserve space when not in use. The 
extra leaf lifts off the extension tabletops to reduce 
space for the table. 


Drop-leaf tables 


Drop-leaf tables have one or two sections 
(leaves) that hang when the table is not in use. See 
Figure 43-13. Raise one or both for added surface 
area. The stationary section of the tabletop attaches 
to the apron and legs like any other one-piece top. 
The leaves are hinged, usually with flap, butt, or 
special hinges for shaped leaves. The hinge you 
choose should have screw holes 4” (6 mm) or more 
away from the joint. 


Figure 43-11. Top attached with pocket joints. 
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Figure 43-12. Attaching a tabletop with plate joinery. A—Mark the apron location on the top. B—Mark position of 
plates. C—Cut kerfs in apron. D—Cut kerfs in top. E—Insert glue in kerf and then insert plate. F—Put glue in table 


kerfs and position apron. (Colonial Saw) 


Drop-leaf joints 

The joint where the leaf meets the tabletop can 
be square, beveled, or shaped. The shaped joint, 
called a rule joint, is a feature that is used 
frequently. 

For a rule joint, the leaf has a cove-shaped edge 
that slides over a bead-shaped edge on the tabletop. 
See Figure 43-14. Most manufacturers sell a 


matched pair of cutters for rule joints. Shape the 
cove radius on the leaves 1/32” (0.8 mm) larger than 
the bead radius for clearance. 

You should buy special drop-leaf table hinges for 
rule joints. One hinge flap is longer than the other to 
reach across the joint and fasten to the table leaf. The 
hinge pin fits into a shallow slot cut in the tabletop. 
The pin must be in line with the bead edge. 


Drop-leaf supports 


When raised, the leaves require some form of 
support. You can buy hardware or make supports 
out of hardwood. 


Pull-out support 


A pull-out support consists of a hardwood shaft 
and metal bracket. The support mounts underneath 
the table. See Figure 43-15. The shaft, usually 34” by 
1%” (19 mm by 38 mm), pulls out to support the leaf. 
One support is sufficient for small leaves. Wider leaves 
require two supports per leaf. The metal bracket is 
usually 12” to 18” (305 mm to 457 mm) long. The length 
of the shaft depends on the table size, but must be long 
enough to adequately support the leaf. 


Figure 43-13. Drop-leaf table in Hepplewhite style. 
(Thomasville) 


Figure 43-14. Shaping and assembling a rule joint for 
drop-leaves. ; 
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Pivot support 


A pivot support is a movable section of the table 
apron. See Figure 43-16. Once you lift the leaf, rotate 
the support 90° into position. About half of the 
support is behind the apron while supporting the 
top. Use sturdy hardwood species, such as maple, 
for this support. The pivot pin should be a hard- 
wood or metal dowel. 


Butterfly and gateleg table supports 


Pull-out and pivot supports are strong enough 
for most leaves. However, leaves that support 
heavier objects—potted plants or appliances, for 
example—must be stronger. Use a butterfly- or 
gateleg-style table. 


Drop leaf 


Drop leaf 


Figure 43-15. Pull-out support for drop-leaf table. 
(The Woodworker’s Store) 


Figure 43-16. Pivot support. 
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The butterfly table is named after its butterfly 
wing-shaped support. A wood wing is installed 
vertically between the stretcher and a block placed 
under the tabletop. See Figure 43-17. It pivots on 


Pivot block and 
pin leaf 


Apron 


Stretcher 


Figure 43-17. Butterfly tables have a wood wing to 
support the leaf. (Ethan Allen) 


wood or metal dowels at both ends. After lifting the 
top, turn the wing outward. It will contact a stop 
fastened under the leaf to position the wing. 

You can also use a long wood screw rather than 
a dowel for the pivot. Drill holes through the block 
and the stretcher. Place screws through the block 
(on top) and stretcher (on bottom) to secure the 
wing. The smooth shank portion of the screws must 
be within the block and apron. Otherwise, the screw 
threads would rub and begin to cut away the wood 
around them. 

A gateleg table has an extra leg attached to a fly 
rail with stretchers. The fly rail pivots between the 
table stretcher and apron. See Figure 43-18. The 
gateleg support offers greater strength. 


Drop-leaf support hardware 


There are several hardware supports you can 
buy. Most have an arm-like action that locks into 
place when the leaf is horizontal. See Figure 43-19. 

There is also a spring loaded hinge requiring no 
other support. More than two may be necessary to 
prevent the leaves from sagging. 


Extension tops 


An extension top with removable leaves is popular 
for dining tables. See Figure 43-20. The top is actually 
two sections held together by hardwood or metal 
slides installed under the tabletop. You pull the 
sections apart and insert leaves for extra table surface. 

The two most popular extension table styles 
are dividing four leg and nondividing pedestal. 


Figure 43-18. Many components are needed for a gateleg table. (Unfinished Furniture, Shopsmith, Inc.) 


See Figure 43-21. Selecting table extension slides is 
a make/buy decision. Most hardwood slides are 
dovetail or T-shaped and made of three or more 
pieces. Metal slides consist of three ball bearing 
rails. The slides must support the two halves and 
the added leaves. 

Two wood or metal table pins keep the top and 
leaves aligned. The pins are found in the edge of 
one tabletop section and each extra leaf. Sometimes 
a table lock keeps the top locked together when no 
leaves are installed. See Figure 43-22. 


Figure 43-19. Hardware supports pivot and lock into 
position to support the leaf. 


ts, —_— fa 
Figure 43-20. Note the extra leaf added in the middle of 
>. this dining table. (Thomasville) 
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Install extensions parallel and spaced across the 
tabletop dividing the width in thirds. Between the 
extensions, you might add two or three leaf 
supports for self-contained leaf storage. 


Dividing 


a ~ 


Wood Slide 


Metal Slide 


Figure 43-21. The two most popular extension table 
styles. Each requires a different type of slide. (The 
Woodworker's Store) 


Table Lock 


Extension Slides 


Figure 43-22. Leaves of an extension table are aligned 
with table pins. When no leaves are installed, the table is 
secured with a lock. (The Woodworker's Store) 
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Extension tables often have a fifth leg. It 
provides added support when multiple leaves are 
added. It attaches to the center extension slide 
under the tabletop. Some legs have a threaded 
leveler on the bottom for stability. 


Trestle table 


A trestle table is much like an extension table, 
except that leaves are added on the ends rather than 
in the middle. See Figure 43-23. Most trestle tables 
follow the Early American style. Pull the slides out, 
then you can place a leaf on them. The leaves are 
stored under the tabletop. 


Glass and Ceramic Tops 


No discussion of cabinet and tabletops would be 
complete without mentioning glass and ceramics. 
Modern dining and occasional tables often have 
heavy tempered glass tops that simply rest on a 
wood or metal support. See Figure 43-24. The edges 
of the glass are polished smooth. The support 
consists of legs connected to an apron and stretchers. 


Figure 43-23. A—Trestle table. (Ethan Allen) B—The 
leaves install at the ends. C—A special trestle table slide. 
(The Woodworker's Store) 


Glass can also be framed. Wood frames are 
usually made up from 5/8” to 3/4” (16 mm to 19 
mm) stock. Width will vary from one application to 
another. Normally, stile width will be from 1%” to 
21⁄2” (38 mm to 64 mm) wide. 

Follow the techniques for frame and panel 
construction in Chapter 39. 

Ceramic tile is another option for countertops 
and tabletops. The tile is bonded to a plywood or 
particleboard core. Refer to ceramics in Chapter 15. 


Hinged Tops 

Case goods that open upward usually have lid 
type hinged tops. The lid can be fastened with 
many different styles of hinges. For a more detailed 
discussion of hinged tops, see Chapter 38. 


Hidden Tops 


On tall cases with doors, the top is visible only 
from the inside of the case. Thus, it is often rabbeted 
and glued, dadoed, or otherwise fastened. The top 
can be made of plywood, particleboard, or lumber. 
Cover visible surfaces of manufactured panel 
products with veneer or plastic laminate. Coat hidden 
surfaces with sealer to prevent warpage and 
moisture damage. 


Summary 


The top surface of a cabinet or table is usually 
the most visible part of a product. It must be wear 
resistant, yet attractive. The top can be made of 
lumber or wood products. Wood products are the 
most stable, but usually require edge treatment. 


Figure 43-24. Heavy glass tops are common in contempo- 
rary furniture. The beauty of fine furniture and cabinetry 
is enhanced by properly applied stains and finishes. 


i 


The shape of the edge depends on two factors, 
style and material. Some styles call for square edges 
while others use rounded or shaped edges. The 
edges of wood products can be covered with wood 
banding, veneer or plastic edgebanding, plastic 
edging, or metal edging. 

Tops can be one piece or an assembly. Most 
cases and tables have one-piece wood or manufac- 
tured panel tops. Assembled tops are found on 
drop-leaf, extension, and trestle tables. Drop leaves 
are hinged while extension tops move on wood or 
metal slides. 

Attach tops with adhesives and/or mechanical 
fasteners. Allow lumber tops to expand and 
contract. This can be done using clips and corner 
braces. Smaller tops can be fastened with glue 
blocks or joinery. 


Test Your Knowledge 
Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Cabinet and tabletops are visible and should be 
and 
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. Name two materials used to make tabletops. 
. The shape of the edge depends on two factors: 


and 


. List three types of wood product edge treatment. 
. Name the two edge treatments that can be 


shaped with a router. 


. Edgebanding is the process of covering edges 


with Or 


J 


. Explain the most important consideration 


when installing lumber one-piece tops. 


. Hardware for installing cabinet and tabletops 


includes 


f , and 


. Identify the steps taken to attach a tabletop 


with plate joinery. 


. Hinges chosen for drop-leaf tables should have 


screw holes no closer than 
the joint. 


away from 


. The shaped drop-leaf joint that is a feature of 


most Traditional furniture is the 


. List four drop-leaf supports. 
. Name two popular extension table styles. 
. What aligns the table leaves with the top in an 


extension top? 
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This home office features a HPDL top for its work area. (Techline 


Finishing Decisions 


Objectives 


After studying this chapter, you will be able to: 

% Make decisions for finishing wood and wood 
products. 

% Identify coatings for finishing wood and metal 
surfaces. 

# Select methods for applying coating materials. 


Important Terms 

antiquing marbleizing 
bleaching mottling 
curing scorching 
distressing semigloss 
finishing surface accents 
gilding topcoat 

gloss washcoat 
graining 


F inishing involves applying the proper coating 
materials to assembled products. The finish, which 
can be clear, colored, or opaque, protects wood, 
wood products, and metal from moisture, harmful 
substances, and wear. See Figure 44-1. A number of 
, decisions surround the process of finishing. 


Wood Finishing Decisions 

Finishing decisions apply to selecting finishing 
materials and application methods. Various wood 
species and wood products require unique finishing 
techniques. See Figure 44-2. Understanding the 
entire system for finishing is important. Become 
familiar with each of the following steps: 

1. Preparing surfaces for finish. 

2. Choosing materials and application methods. 
3. Preparing surfaces for topcoating. 

4. Applying topcoating to surfaces. 

5. Creating decorative effects. 

Making the right decision at each stage is essen- 
tial. Applying a good finish improperly results in a 
low quality cabinet. This chapter provides a 
preview of finishing techniques, which are covered 
in detail in the chapters that follow. 


Preparing surfaces for finish 


Preparing the surface begins with an inspection. 
Areas to be finished should be free of blemishes and 
stains. Unwanted natural coloring (mineral 
deposits, blue stain, etc.) can be removed by 


Figure 44-1. A—These shelf units are finished with stain 
and a clear topcoat. (Drexel-Heritage Furnishings, Inc.) 
B—This dresser is finished with an opaque topcoat. 
(Lexington Homes) 
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qnis chart recommends finishing practices for popular softwoods and hardwoods. The table suggests procedures for finishing 
these woods with opaque or clear coatings. Stains may be optional (O). Filler may be required (R) to produce a flat surface on 


some open grain species. 
= meme 


Wood Type 


Hardwood 


Softwood Penetrating 


Closed 


Alder, red 

Ash 

Banak 

Basswood 

Beech 

Birch 

Butternut 

Cedar, Aromatic Red 

Cherry 

Chestnut (J 

Cottonwood 

Cypress, bald e@ 

Ebony 

Eim, American 

Fir, Douglas (2 

Gum, red 

Hackberry 

Hickory 

Lauan (Philippine 
Mahogany) 

Limba 

Mahoganies, genuine 

Mahogany, African 

Maple, hard 

Maple, soft 

Oak, red or white 

Paldao 

Pecan 

Pine, Ponderosa 

Pine, sugar 

Pine, yellow 

Primavera 

Redwood 

Rosewood 

Santos Rosewood 
(Pau Ferro) 

Sapele 

Sassafras 

Satinwood 

Spruce J 

Sycamore 

Teak 

Tulip, American 
(Yellow Poplar) 

Walnut, American 

Willow 

Zebrawood 
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(0) 
Q 
O 
O 
oO 
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Figure 44-2. The finishing procedure differs according to the wood species. 


bleaching. See Figure 44-3. Dried adhesives should At times, defects are desirable to make a surface 
be scraped off. Dents, open joints, chips, and look worn, or even abused. Scorching a surface with 
scratches also need attention. Once these are fixed, a torch blackens the wood so it appears old and 
the surfaces are sanded. worn. Distressing a surface involves marring the 


wood with a hammer, length of chain, or other 
blunt object. This creates the effect of longtime use 
and wear. Imitation distressing does not mar the 
wood. Simply spatter the surface with black enamel 
before applying the final topcoat. This creates the 
same effect as distressing, but you can remove the 
imitation distressing with paint remover if neces- 
sary. See Figure 44-4. 

Preparation steps are discussed in detail in 
Chapter 45. 


Applying coating materials 

The most effective application procedure varies 
for different finishes. Application methods include 
brushing, dipping, spraying, rolling, and wiping. 
Some materials, such as stain, can be applied by any 
of these methods. Other coatings, such as spray 
lacquer, are best applied by a single method. Be sure 
that you have enough finish on hand before starting 
the job. See Figure 44-5. 

Environmental factors also affect application. 
Maintain a moderate temperature and humidity; 
these affect drying time. Also provide ventilation for 
fumes and dust. Discard leftover materials properly. 


Lightening 
red oak 


Figure 44-3. Bleaching removes natural color and stains 
from the wood. 


A B 


Figure 44-4, Distressing causes a surface to look worn. 
A—Distressing done with a chain. B—Imitation 
distressing applied by splattering stain on the surface. 
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Preparing surfaces for topcoating 


Preparing to apply the topcoating involves 
several steps. They include staining, filling, sealing, 
and applying decorative finishes. Filling and 
sealing are done primarily for built-up topcoats. 

Stain changes the color of the wood. There are 
two kinds of stains: penetrating and pigment. 
Penetrating stains contain dyes and resins that are 
almost totally absorbed into the wood. Spirit stain, 
one type of penetrating stain, darkens sapwood to 
look like heartwood. Pigment stains differ because 
they contain insoluble powdered colors which bond 
to the wood surface with resins. 

A washcoat is a thinned coat of sealer that often 
is applied before stain. It reduces the amount of dye 
absorbed, especially in end grain. If the entire 
surface is washcoated, the stain colors more evenly. 
Otherwise, end grain, some sapwood, and other 
areas will absorb more stain and be much darker. 

Open grain hardwoods have a rough texture 
when finished unless they are filled. Filler is a liquid 
or paste material that contains finely powdered silica 
(sand) and a resin. The silica fills the open pores. The 
resin, sometimes called a binder, is an adhesive to 
hold the silica in place. Filler may be applied before 
staining. However, stain can be added to the filler and 
applied in one operation. 


Material Coverage 


sq.ft./gal. 


A f m d lai ex tai no 
Thick filler 


50-150 
150-250 
250-350 
500-600 
350-400 


Medium filler 
Thin filler 
Sanding sealer 
Lacquer sealer 


Topcoatings 


Varnish (gloss) 
Varnish (semigloss) 
Varnish (satin) 
Lacquer (spray) 
Lacquer (brush) 
Enamel 

Shellac (3 Ib cut) 


500-600 
450-500 
350-450 
200-300 
150-200 
350-600 
300-350 


Figure 44-5. Approximate coverage for common 
finishing materials. 
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Once the surface is stained and filled, it is either 
sealed or primed in preparation for topcoating. A 
sealer is a thin clear coat that fills wood pores and 
serves as a barrier coating. Sealing the pores is 
important, especially if the wood was not filled. The 
sealer film reduces the amount of topcoating 
absorbed into the wood. Sealer also serves as a 
barrier between the stain and topcoating. This 
prevents dye stains from bleeding into the topcoat. 
You can determine, years after a product is finished, 
whether sealer was applied. Buff the wood with 
furniture wax using a polishing cloth. Stain on the 
cloth indicates a sealer was not used. 

Primer prepares surfaces for opaque coatings 
(enamels). These materials become base coats for 
decorative finishes. Alkyd, latex, and oil-based 
enamels are best applied over a coat of primer. 


Topcoating 

Topcoating is the final protective film that 
resists moisture, dirt, chemicals, and other harmful 
substances. Some topcoats totally penetrate the 


wood. Others bond to the surface and build up as a 
thick film. 


Penetrating finishes 


Penetrating finishes, typically called oil 
finishes, soak into the wood. Natural penetrating 


Topcoating Solvents or Thinners 


Natural 


— 


Applications 


finishes include linseed oil, tung oil, and wax. 
Synthetic materials include alkyd and phenolic 
resin-oil coatings. See Figure 44-6. Both natural and 
synthetic products may contain dyes so that 
staining and topcoating is a one-step process. After 
application, you can still feel the wood texture. 
Nevertheless, the wood surface is protected. 

One advantage of penetrating finishes over 
built-up topcoats is that scratches or stains are easy 
to fix. Simply remove any wax that may have been 
applied, and apply another coat of penetrating 
finish. Remove mars, ring marks, and stains by 
rubbing with fine steel wool dipped in finish. If 
necessary, lightly sand the wood first. A disadvan- 
tage of penetrating finishes is that they are not as 
resistant to everyday wear and tear. 

Soak all rags used while applying or rubbing 
penetrating finishes in water for 24 hours and then 
spread to dry before discarding. 


Built-up finishes 


Built-up finishes do not penetrate the wood; 
they form a film on the surface. Skillfully applied 
and polished built-up topcoatings are very durable. 
Select and apply them on furniture and cabinets 
that will be used regularly. 

Built-up topcoating materials are either natural 
or synthetic. Natural coatings include shellac, 


Advantages Disadvantages 


Durable 
Easy to apply 


None needed Extra protection from 
moisture 


Synihetic 


Alkyd Mineral spirits Paneling 


Phenolic-resin oil 


Figure 44-6. Comparing clear penetrating coatings. 
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Glossy 
Inexpensive 
Easy to apply 


Damaged by alcohol, 
solvents, and food 
acids 


Glossy 

More expensive than 
alkyds 

Easy to.apply 


Highly resistant to 
common household 
chemicals 


lacquer, varnish, and enamel. Synthetic products 
include synthetic varnish, synthetic lacquer, and 
enamel. Synthetic materials generally are more 
durable and resistant to moisture and chemicals. 
See Figure 44-7. 

A built-up finish requires little maintenance 
unless it is damaged extensively. Then you may 
have to remove the old finish and apply a new coat. 

Built-up coatings can be classified as either 
high-build or low-build. High-build coatings— 
varnish, enamel, and polyurethane—create a 
thicker protective film quicker. Low-build coat- 
ings—shellac and spray lacquer—require more 
coats to achieve the same thickness. 

All, or nearly all, of the grain is visible through 
clear coatings. Shellac, polyurethane, lacquer, and 
most penetrating finishes are clear. Some built-up 
finishes can cloud the grain. This is usually the result 
of ingredients added to change image reflection char- 
acteristics. Gloss topcoatings are shiny, smooth, and 
nearly transparent. Semigloss topcoatings are not 
quite as shiny, and the grain may be somewhat 


Topcoating i Solvents 


Natural 


: : Cabinets 
or Furniture 
Mineral spirits Tables 


Turpentine Cabinets 
or Furniture 
Mineral spirits Tables 


Synthetic 


Varnish 
Acrylic 
Alkyd 
Polyurethane 
Urethane 


Mineral spirits 
finishes 


Applications 


Same as natural 
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cloudy. Satin topcoatings have a distinct amount of 
surface texture that diffuses light reflection. These 
characteristics are controlled by the amounts of silica 
and binder that are present in the material. Binder 
settles around the powdered silica, leaving a some- 
what uneven surface. See Figure 44-8. Although 
colorless, silica tends to cloud the grain. Only use 
semigloss and satin finishes as the final coat. If you 
want a satin finish, apply several base coats of gloss 
finish. Then add a layer of satin finish. Otherwise, 
each coat of satin finish hides more of the gain. 


Drying time 

The drying time of a topcoating consists of two 
stages: setting and curing. When setting, the volatile 
liquid (water or solvent) in the finish evaporates, 
leaving the nonvolatile materials (pigments, resins, 
silica, and dye). At this point, the surface is dry to 
touch. Further drying occurs through curing, a chem- 
ical change where the oils and resins become hard. 
Coatings with fast setting and curing times dry rela- 
tively dust free, but are more likely to chip or crack. 


Advantages Disadvantages 


Durable = 7 

Various gloss levels — 

May contain stain for 
coloring and protecting 


Yellows over time 


Durable 
Various gloss levels 


Bright colors 
may fade 


Chemical curing for 
toughness 

Some clean up with 
soap and water 

Less yellowing than 
natural finishes 

Various gloss levels 


Lacquer, Lacquer thinner Same as natural Improved over natural Same as natural 
clear and opaque finishes Various gloss levels 


Read container Toe boards 


label 


Enamel 


Figure 44-7. Comparing built-up topcoatings. 
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Incoming Light Rays are All Parallel 


Parallel Light 
Rays Reflected 


Final Final 
Topcoat Surface of Topcoat 
Gloss wood Semigloss 


Some Reflected 
Light Rays Parallel 


Very Few Reflected 
Light Rays Parallel 


$ 


AO 

BA 

So ROL ES ISSIR S25 
Sanding Sealer 


Final 
Topcoat 
Satin 


Figure 44-8. Topcoatings of semigloss and satin finishes consist of silica (and possibly pigment) suspended in binder 
and solvent. When the solvent evaporates, only the binder and silica remain. The proportion of these materials deter- 


mines the reflection of the film. 


Lacquer is one example. A retarder can be added to 
lacquer to slow the drying process. Slow drying 
materials, such as varnish and polyurethane, are 
more likely to have dust settle on them. Yet, the finish 
is more flexible, and less likely to crack or chip. 


Surface accents 


Surface accents—decals, stencils, and stripes— 
are added to enhance the product or make it conform 
to a particular style. Decals are ink transfers bonded 
to the surface. Stencils are open patterns where you 
can brush or spray on the design. Paper, plastic, and 
metal plate stencils are available, or you can make 
your own. Stripes can be applied in several ways: as 
vinyl tape, sprayed on between masking tape guides 
or freehand, or by rolling. 


Polishing 

Polishing involves buffing the surface with 
wax. This generally is the last step in the finishing 
process. Before polishing, you can rub the surface 
with a fine abrasive to create a soft luster called 
sheen. Use pumice stone, rottenstone, or polishing 
compound to rub the surface to remove the glare. 
Most high-quality cabinets and furniture are hand 
rubbed to achieve sheen. 


Decorative effects 


Decorative coatings are an alternative to clear 
topcoatings. Antiquing is a process that ages the 
cabinet. The surface is treated to appear worn. 
Gilding is the addition of gold accents, especially on 


edges. Graining makes an opaque surface resemble 
wood grain. Marbleizing gives wood the appear- 
ance of marble. Mottling provides a visual effect of 
texturing; yet, the surface remains smooth. 


Metal Finishing Decisions 


Hardware and other metal products may be 
finished. Usually, clear lacquer is applied to a clean, 
polished surface to prevent tarnishing. Sometimes 
metal surfaces are covered with an opaque enamel 
coating. This protects the surface and hides the 
metal. Lacquers and acrylic enamels are applied 
over a primer coat. 

For either coating procedure, the surface must 
be clean. Remove any rust with steel wool. If the 
metal was buffed, wipe it with a tack cloth to 
remove leftover polishing compound. 

Finishes have trouble adhering to galvanized 
metals because the zinc coating oxidizes and causes 
a weak bond. To remedy this, rub the surface with 
steel wool to remove any oxidation. Then wash the 
metal with vinegar. A white powdery coating will 
form as the solution dries. Remove this with steel 
wool and begin applying the finish immediately. 


Finish Removal 


There are instances when you need to remove 
either an old finish or a poorly applied built-up finish. 
Shellac can be taken off with alcohol. Lacquer thinner 
will remove lacquer. Enamel, polyurethane, and 
varnish are softened and removed with liquid or gel- 
type paint remover. See Figure 44-9. 


Figure 44-9. Applying paint remover softens the finish. 
(Klean-Strip) 


One recommended procedure is: 

1. Apply remover and allow it to remain on the 
surface several minutes. 

2. Remove the softened finish with a scraper, steel 
wool, and a soft wire brush. The scraper does 
well on flat surfaces. Steel wool works best on 
curved surfaces. The brush fits into tight 
corners and intricate detail. 

3. Check the container label for application and 
safety instructions. Wash the surface according 
to directions on the container. Removing the 
excess softened finish with water or mineral 
spirits (see manufacturer’s recommendation) 
will later reduce clogging of the abrasive. 

4. Allow the surface to dry thoroughly. 

5. Smooth the dried surface with steel wool or 
abrasives. 


Planning a Finishing Procedure 


Before applying any finish, make sure you can 

answer the following questions. 

Æ Are any of the finishing materials toxic, flam- 
mable, or hazardous? 

% Is the finishing room or area properly 
ventilated? 

Æ Have you covered, taped, or otherwise 
protected areas which should not be 
finished? 

* What surfaces will be coated first, second, 
third, etc.? 
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% Should knobs, pulls, hinges, and other hard- 

ware be removed or covered? 

#% Where will removed parts be stored while 

coatings are drying? 

% What is the drying time for the chosen finish? 

Æ What solvents will you need? 

% Are tools, supplies, and equipment ready 

for use? 

% Have unwanted stains and blemishes been 

removed? 

% Do you have the proper solvent to thin 

coating materials and clean equipment? 

Include clean-up procedures in your plans. 
Allow brushes and spray equipment to dry before 
storing them. Discard waste materials properly. 

An example finishing sequence follows. 
Suppose you want a stained, clear satin finish on an 
attractive open grain hardwood cabinet. The proper 
steps to apply this finish are: 

1. Gather the necessary tools and supplies. 

2. Prepare the surface. Remove defects, bleach if 
necessary, and sand the wood with increasingly 
finer grades of abrasive paper. 

3. Washcoat the wood with shellac. 

4. If the wood is open grained, spread and rub 
prestained filler on the surface. 

5. Remove any excess filler with mineral spirits. 
Rub across the grain with steel wool if necessary. 

6. Brush on gloss polyurethane. 

7. Sand with a fine abrasive. Use wet or dry paper 
and water after the last coat. 

8. Repeat Steps 6 and 7 until the desired film 
thickness and smooth texture are reached. 

9. Apply one coat of satin polyurethane. 

10. Clean tools and discard cleaning solvents. 
11. Properly discard dirty and solvent-soaked cloths. 
12. Spread on and buff a wax coat. 

These steps represent one strategy for finishing. 
As you can see, there are many alternatives, and 
many decisions to make. 


Think Safety—Act Safely 


A number of health and safety factors are asso- 
ciated with finishing materials. Read the container 
label before opening any can of finish. Look for 
warnings that the material is toxic, an irritant, or 
flammable. When applying finishing materials: 

3% Wear eye and face protection to guard 

against splattered or sprayed materials. 

æ Wear protective clothing and respirator if 

solvents are toxic. 

æ Wear rubber or plastic gloves to protect sensi- 

tive skin. Some solvents may melt plastic. 
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Read the contents to make sure you are not 
allergic to any of the ingredients. 

Have a fire blanket available. 

Have the proper fire extinguisher and know 
its location. 

Extinguish all flames and provide ventilation 
before using finishing materials. 

If you experience any discomfort associated 
with using a finish, contact a physician. 


* KE 


* 


Summary 


Finishing is the final step in manufacturing cabi- 
nets and furniture. The steps include preparing the 
surface, applying a washcoat, staining, filling, 
sealing, and topcoating. In addition, you may 
choose to add surface accents or even apply a 
novelty finish. The many decisions which concern 
finishing techniques are covered in the chapters to 
follow. Study these carefully because even a 
perfectly constructed cabinet can be ruined by a 
poorly applied finish. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Distressing causes a wood surface to look 


2. Before applying any finish, you should 


10. 


ie 


. List four techniques to apply finish. 
. Why would a pigment stain not be compatible 


with a penetrating topcoat? 


. How are the sealer and washcoat similar? How 


are they different? 


. When the topcoat sets, the ‘ 


a. volatile materials evaporate 

b. nonvolatile materials evaporate 
c. volatile materials cure 

d. nonvolatile materials cure 


. Close grain hardwoods do not require 


a. bleaching 

b. grain raising 
c. staining 

d. filling 

e. varnishing 


. Asynthetic penetrating finish is : 


a. tung oil 
b. alkyd oil 
c. linseed oil 
d. wax 


. Sheen results from 


a. rubbing 

b. applying wax 

c. colorless pigments 

d. silica 

Galvanized metal must be washed with 
before it can be primed. 

List equipment that can make your finishing 
area safe. 


Preparing Surfaces 


for Finish 


Objectives 


After studying this chapter, you will be able to: 

% Correct surface defects such as dents, cracks, 
and voids. 

* Remove natural color or stains by bleaching. 

% Create an aged effect by distressing or scorching 
the wood. 

# Follow the proper sequence for raising the grain. 


Important Terms 

bleaching spackling compound 
distressing stick putty 

grain raising stick shellac 

oxalic acid wood plastic 
scorching wood putty 


Å fter assembly, almost all cabinets require a 
certain amount of preparation before finish is 
applied. This includes correcting defects, removing 
color (bleaching), adding color (staining), smoothing, 
and creating special effects. The method used to 
prepare the surface depends on the final finish. For 
example, when you apply opaque finish (enamel), 
you can fill voids with any color of filler. However, 
when applying stain under a clear finish, you must 
use a filler the same color as the wood. 


Think Safety—Act Safely when 
Preparing Surfaces for Finish 


Pay close attention to health and safety guide- 
lines when working with finishing materials. Check 
the container labels for warnings to see if the finish 
is toxic, an irritant, or flammable. When preparing 
to apply finish: 

æ Have adequate ventilation. 

æ Wear a face shield, especially when bleaching. 

æ Wear leather gloves when scorching the wood. 

æ Wear plastic or rubber gloves and protective 

clothing. 

æ Store bleaching chemicals in glass, earthen- 

ware, or stainless steel containers. 


% Contact a physician if you experience any 
discomfort. 

% Choose the proper solvent as a finish thinner 
or cleaning solution. 

æ% Discard clean-up rags properly. 


Repairing Surface Defects 


To prepare a smooth surface, begin with a visual 
inspection. See Figure 45-1. Look for dents, chips, 
open joints, excess dried adhesive, dirt, oil spots, 
and scratches. Also check for pencil marks left from 
layout. If not corrected, these defects detract from 
the finished cabinet’s appearance. See Figure 45-2. 


Repairing dents 

Dents, which are simply crushed wood cells, 
can often be raised with a drop of water. Press a pin- 
point into deep, dampened dents several times to 
help open the wood cells. Wait for the water to 
evaporate. Then inspect the surface to see if the 
wood cells have expanded to raise the dent. If not, 
try again. If the dent remains, place a damp cloth, 
folded several times, over it. Apply a medium hot 


Figure 45-1. Inspect surfaces and remove defects before 
applying finish. (Columbus Showcase) 
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hand iron or household iron to the surface. See 
Figure 45-3. This should raise all but the worst 
dents. Allow the wood to dry for several days 
before sanding or applying a finish. 


Repairing chips, scratches, and voids 


There are many ways to repair chips, scratches, 
and voids. Various putties and fillers are available. 
See Figure 45-4. To repair surfaces for clear coats, 
apply a precolored filler or one that accepts stain at 
the same rate as the wood. Patching a surface for an 
opaque finish is easier since you do not have to 


Figure 45-2. Correct minor scratches with abrasives. 
(United Gilsonite Laboratories) 


Figure 45-3. Raise dents with steam created by applying 
a hot hand iron to a damp pad before abrading. (Chuck 
Davis Cabinets) 


match colors. The finish hides both the patch and 
any discoloration in the wood. 

Chips, dents, and abrasive scratches absorb 
extra stain. The stain will make them more obvious. 
Figure 45-5 shows a test panel with defects that 
were overlooked. Stain was rubbed from the high 
spots left by the planer. Extra stain collected in 
coarse abrasive marks. Excess stain soaked into 
raised dents that were not sanded enough. 

Your goal should be to remove all defects. This 
is nearly impossible since even fine abrasives leave 
shallow scratches. Those which run along the grain 
are not noticeable in the finished product. However, 
you must remove scratches made across the grain 
because stain highlights these flaws. 


Figure 45-4. Common repair matali maae wood 
putty, wood dough, stick shellac, and wax stick putty. 
(United Gilsonite Laboratories) 
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Figure 45-5. Defects may become noticeable if not 
repaired before finish is applied. 


Defects under clear coatings 


Before using any patching mixture under a clear 
coating, read the manufacturer’s instructions. 
Plastic-based materials may not accept stain when 
dry. Some types already have stain added to them. 

Be wary of products where you do not have 
control over the color. They may not match the stain 
you choose for the product. Color testing may be 
necessary. 

There are two basic techniques used to control 
the color of your repairs. If the repair material (when 
dry) accepts stain, there should be little color varia- 
tion between the stained wood and the patch. With 
some products, you may notice slight color varia- 
tions. With others, you should add stain to the repair 
material before making the patch. Stain a test board 
(same wood specie as the product) to determine the 
final color. Then mix stain into a small amount of 
patching compound. Press the mixture into a defect 
in an unstained portion of your test board. When 
choosing a stain, note that a pigment stain covers 
quite well, but will also partially hide the grain. 


Wood putty 


Wood putty, or wood dough, consists of real 
wood flour in a resin (glue) and works well for 
small defects. It is sold as a paste or a powder ready 
to be mixed with water. A common mixture ratio is 
four to five parts of powder to one part of water. 
Prepare only as much as you can apply in about five 


. minutes. Then, the mixture starts to set. You can 


extend the assembly time of water-mixed wood 
putty by adding two or three drops of vinegar or 


milk per teaspoon of water. 


i 


= 
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Dried wood putty accepts most oil, water, and 
alcohol stains. Yet, it is best to color the putty before 
application to match the natural wood color or 
desired stained color. Select a water-soluble or 
aniline dye stain. Let the patch dry for one hour 
before smoothing it with abrasives. 


Wood plastics 

Wood plastics are cellulose fiber fillers typically 
found under the names Plastic Wood, Wood Plastic, and 
Wood Forming Plastic. Most wood plastics are very 
hard and nonabsorbent when cured. They are often 
found in manufactured colors. In addition, a neutral 
color product can be colored with pigment or pene- 
trating dye stains before application. Some products 


- will accept an alcohol thinned dye stain when dry. 


Wood plastic dries hard. Large fibers in the 
mixture make shallow or narrow defects hard to fill. 
Spread the paste with a putty knife. At times, the 
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material is difficult to apply. On deep defects, apply 
several layers, each about 1/16” (2 mm) thick. 
Allow each layer to set. Fill the defect and leave a 
slight crown of excess patch. Wait several days for it 
to dry. During this time, the cellulose shrinks. Then 
sand the surface using a sanding block to make the 
patch flush. Do not be surprised if a slight dent 
appears in a large patch several months later. 
Cellulose tends to continue to shrink. 


Glue and wood dust 


White or yellow liquid adhesive can be pressed 
into nail holes and small cracks. Then sand over the 
area while the glue is wet so that wood dust 
adheres. You can also mix glue and dust together to 
make the patch. However, this repair will not accept 
stain, and is hard to stain before making the patch. 


Stick putty 

Precolored stick putty, made of wax, will fill 
small holes or cracks. There is a wide range of colors 
available for various wood species. If necessary, 
blend two colors to match the stained wood. Rub 
the stick on the defect to make the repair before 
staining the cabinet. Stick putty typically will not 
adhere to a stained product. Make sure you have 
stained a test board to match colors. 


Stick shellac 


Stick shellac is made in colors, and is melted to 
fill the defect. There are two ways to apply shellac. A 
burn-in knife looks like a soldering iron with a 
spatula tip. See Figure 45-6. It heats and spreads the 
shellac in one pass. You can also melt the shellac with 
a flame to drip onto the defect. Press the droplet flat 
with a heated putty knife. See Figure 45-7. 

A wide range of stick shellac colors is made to 
match almost any fine cabinet wood. Apply shellac 
before stain. Stick shellac will not accept stain; thus, 
choose a color to match the stained wood. 


Defects under opaque coatings 


The surface under an opaque finish can be 
repaired with almost any patch material. Since the 
patch will not be seen, choose an inexpensive 
compound. Knife-grade spackling compound, prob- 
ably the most economical, is easy to apply. It is 
available in paste or powder forms. Mix powdered 
spackling with water and allow the compound to 
set for a few minutes. Mix only the amount usable 
within an hour since spackling sets quickly. Apply 
paste compound straight from the container. 
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Fill the defect using a putty knife and leave a 
slight amount of excess. Cover cracks by applying the 
compound across the opening. Moving a knife along 
the opening may lift out the spackling material. 
Allow the patch to dry about one hour. After that, the 
surface will need smoothing. Sand it with the same 
grit abrasive used just before filling the defect. 


"Burn-in stick" 
B 
Figure 45-6. A—Burn-in knife for melting and spreading 


stick shellac. (Woodcraft) B—Rub over the shellac droplet 
different ways to flatten it. (Mohawk Finishing Products) 


Some cabinetmakers recommend filling defects 
for opaque finishes after the first coat. The coat fills 
smaller defects, leaving only larger ones to be fixed. 


Removing dried adhesive 


Excess dried adhesive is a typical problem with 
many finishes. Cured adhesive will not absorb stain. 
Because most glues dry clear, the excess is over- 
looked. This leaves unsightly light spots in corners 
and along glue joints. With careless handling, you can 
leave fingerprints of glue on the surface. Even 
without stain, adhesive left on the wood is a problem. 
Varnished wood yellows as it ages, but does not do so 
where glue is present. The more the natural wood 
yellows, the more noticeable the glue becomes. 

To help locate dry glue, wet the wood. See 
Figure 45-8. Dampen one surface at a time with a 
wet cloth or sponge. Moist wood darkens slightly 
except when the area is coated with glue. There, the 
area remains light-colored. Lightly circle the glue 
area with a pencil. Avoid wetting a portion of a 
veneer panel. Stain penetrates the wetted areas 
differently than the rest. 

Remove excess dry glue with a hand or cabinet 
scraper, followed by abrasive paper. Be careful not to 
create a dent or scrape away the wood. Work along the 
grain to prevent making scratches across the grain. You 
can wet the wood again to see if the glue is gone. Avoid 
using a chisel because it tends to gouge the wood. 


Removing oil spots 


Since many woodworking machines are lubri- 
cated, oil spots may appear on the wood. These 


Figure 45-7. A—Melting a drop of stick shellac over the defect. B—Spread the shellac with a warm putty knife. 


Figure 45-8. Wetting the wood surface shows dried glue 
left from assembly (light-colored areas). 


areas will not accept stain. Try to dissolve and 
remove oil with mineral spirits or lacquer thinner. 
Oil-based products, such as crayon and ink pen, 
should also be dissolved because these can bleed 
through the finish. Use extraordinary caution when 
lubricating machines. Store lubricating oils in a 
room outside the immediate area where raw wood 
will be processed. 


Bleaching the Surface 


Bleaching removes natural coloring and stains. 
Natural stains include mineral dyes and blue stain. 
These are especially visible in sapwood. Several 
defects occur from improper storage. Water leaves 
stains if it is allowed to remain on the wood during 
storage. Mildew, a dark fungus, will grow on wood 
that remains moist. Stains may also result from 
clamping. During assembly, you should scrape 
,away excess liquid adhesive as it begins to set. This 
~ will help to keep the glue from being smeared 
around the cabinet. Water or glue left to dry where 
metal bar or C-clamps touch the wood results in 
black stains. 

Bleaching chemicals remove color to an effective 
_ depth of 1/1000” to 1/32”. Bleaching is not equally 
effective on all wood species. See Figure 45-9. It 
works well to remove stains, but does not always 
take out natural coloring. 

Bleaching can lighten a finished product. 
However, since most bleaches are water soluble, 
they may not be effective on penetrating oil stains. 
Water usually does not penetrate and dissolve the 
dye and oil; instead, it floats on top. Use mineral 

spirits to dissolve penetrating oil stains before 
_ bleaching the wood. Trying to bleach out a pigment 
stain may be even less effective. You will likely need 
_ to dissolve the stain with paint remover first. 


| 


Chapter 45 Preparing Surfaces for Finish 705 


Bleaching 


Fairly easy 
Difficult 
Fairly easy 
Easy 

-No effect 
Difficult 
Difficult 
Difficult 
Difficult 
No effect 
Fairly easy 
No effect 
Easy 


Chery a 
Chestnut 

Cypress 

Ebony 

Douglas fir 


Fairly easy 
Fairly easy 
Easy 
No effect 
No effect 
Difficult 
NO effect 
Difficult 
No effect 
Easy 
Fairly easy 
Fairly easy 


Pine (white) 
Pine (yellow) 


Figure 45-9. Bleaching affects wood species differently. 


You can buy or prepare chemicals for bleaching. 
There may be one or more steps for application. Mild 
bleaches are a one-step process. Stronger acid 
bleaches are applied in one step and neutralized in 
another. Follow the manufacturer’s instructions very 
closely when preparing and using strong bleaches. 

Bleaching chemicals should be stored in, and 
used from, specified containers. Sealable glass, 
earthenware, or stainless steel containers are accept- 
able. Galvanized containers discolor the solution 
and reduce its effectiveness. 

Allow the wood to dry thoroughly after 
bleaching. Some of the color removed may be 
mildew. If the wood retains any moisture, the 
fungus typically begins to grow again. Wait at least 
24 hours before applying any other coating mate- 
rial. In humid weather, even more drying time may 
be necessary. 


Applying commercially prepared 
bleaches 


Most wood bleaches you buy are two-step 
applications efficient on stubborn stains and deep 
natural color. The strong chemical solutions are 
referred to as A and B or 1 and 2. The bleaching 
process involves applying the first solution and 
then neutralizing it with the second solution. The 
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container label recommends chemical proportions 
that obtain the best results. 

Place adequate amounts of the solutions in two 
well-marked separate containers. Apply a liberal 
amount of the solution marked 1 or A with a cloth, 
sponge, or worn nylon brush. See Figure 45-10. Wear 
protective gloves, clothing, and a face shield. At the 
specified time, while the surface is still damp, apply 
a liberal amount of the solution marked 2 or B. Use a 
different applicator. Let the surface dry thoroughly. 
Then rinse the surface with clear water or a two 
percent solution of white vinegar in water to remove 
any remaining chemicals. Finally, let the wood dry 
entirely. 


Applying user-prepared bleaches 


You can prepare bleaches with laundry bleach 
or oxalic acid. Both are mixed with water. There 
may be two to four steps involved in applying the 
solutions. See Figure 45-11. 


Figure 45-10. One method to apply bleach is with a 
sponge attached to a length of dowel. 


Laundry Chemicals 


Oxalic Acid 


Chlorine laundry bleach (weak hypo-chloride) is 
readily available in liquid form. The strength varies 
among manufacturers. Mix two to 4 ounces (oz) 
in a quart of water at room temperature. Apply a 
liberal, even coat of bleach with a cloth, sponge, 
or worn nylon brush. As each application begins 
to dry, repeat coats at five minute intervals until 
you reach the desired color. Then let the bleached 
surface dry thoroughly. Rinse the surface with 
water to remove any remaining chemicals. Let the 
surface dry before smoothing any raised grain with 
fine abrasives. 

Oxalic acid, available in crystal and powder 
forms, is used frequently in bleaching solutions. 
You can dissolve three or four ounces of the acid in 
a quart of hot water. The solution works best when 
applied hot, but you can apply it at room tempera- 
tures. Wait several minutes after application before 
rinsing the surface with water. You might neutralize 
the acid with one ounce of borax in a quart of water 
before rinsing the wood with plain water. 

A still stronger oxalic acid bleaching method 
involves applying a second, intermediate solution. 
Prepare the oxalic acid mixture just described. Also 
mix 30z of sodium hypo-sulfite (photographer’s 
HYPO solution) in a quart of water. Apply this to 
the damp, not wet, oxalic-acid-soaked wood 
surface. Follow this with a hot water rinse after the 
surface dries. You could also apply a borax solution 
neutralizer before the water rinse. 


Raising the Grain 

After sanding the wood smooth with fine abra- 
sive paper (150, 180, or 220 grit depending on wood 
species), and before applying finish, it is wise to raise 
the wood grain. Grain raising is the process of 


Oxalic Acid and Hypo 


1 oz. (28 g) Borax powder 
in 


1 qt. water 
Water 
in 
2% vinegar and water solution 


Figure 45-11. Contents and applications of homemade bleaching solutions. 


swelling wood fibers and any last dents, dimples, or 
pressure marks. On some species, this is necessary if 
you are using water based finishes. If you don’t raise 
the grain before applying the finish, it will raise as the 
finish is applied. Dampen the wood with a sponge 
soaked in water. Allow the surface to dry, then sand it 
again. After raising the grain, you might apply a 
washcoating of shellac, a commercial sanding sealer, 
or nonsealing glue size. After this, lightly sand the 
surface with the same abrasive grade last used. 


Preparing MDF 

MDF provides many advantages over other 
manufactured panel products. Of high density 
(48 pounds/cubic foot), it is the easiest to work with 
when finishing as it requires fewer coats to achieve 
the desired results. 


Milling 

In Chapter 13, we learned that MDF is composed 
of many small particles of wood fibers. Routed 
areas and edges should be cleanly cut using 
stationary or portable power tools. The quality of 
the initial milling process will determine the 
amount of labor necessary to provide a quality 
finish. Remember that dull tools will pull minute 
fibers from the milled edge leaving many voids. The 
best way to achieve smooth profiles is to use 
ceramic router bits, diamond coated tool materials, 
or some of the newer carbides. If using a carbide bit, 
be sure it is either new or newly sharpened. 


Surface preparation 


Good quality MDF is easily finished on the 
‘edges without the need for edgebanding. However, 
routing creates raised fibers. To eliminate the effects 
of the raised fibers, before the first finish coat is 
applied, sand the milled surface with 400 or 600 grit 
sandpaper. A more coarse sandpaper will only pull 
additional fibers loose, and should not be used. All 
unmilled flat surfaces should be sanded with 360 or 
400 grit no-fill sandpaper. 
Some MDF is supplied UV filled. This presents 
a very dense, smooth surface in unrouted areas for 
finishing. It is important that this surface be well 
sanded with 320 grit sandpaper to assure adhesion 
of finish. The finish should be applied as soon as 
possible after sanding. 


Final Inspection 


Before finishing a product, reinspect it, espe- 
: cially the repairs. Then dust all surfaces with a fine 
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mesh cloth. Nylon hose is ideal. It will snag on any 
defects or rough spots, indicating that additional 
sanding is needed. 


Distressing the Surface 


Occasionally, you may notice that a new 
cabinet’s surface is damaged, worn, or looks aged. 
See Figure 45-12. This is the result of distressing and 
is done as a design feature. It is not an alternative to 
quality cabinetmaking. 


Surface damage 


True distressing involves striking the surface 
repeatedly with a chain or other hard object. See 
Figure 45-13. This gives the appearance of years of 
use. Strike the cabinet only enough to achieve the 
desired wear. 


Simulated distressing 


Simulated distressing, often called imitation 
distressing, involves splattering the surface with 
black or brown enamel. See Figure 45-14. Simulated 
distressing can be done under clear finishes or over 
opaque finishes. This less damaging method is 
preferred, although not as realistic as actual surface 
marks. This practice is used often by commercial 
furniture manufacturers. 


Figure 45-12. Distressed surfaces give an aged appear- 
ance. (Thomasville) 
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Scorching To create the scorched effect: 

. Decide what areas you want to highlight. 

2. Wet a cloth with water to have ready in case the 
wood catches fire. 

3. Wear leather gloves while using a torch or 
soldering iron. 

4. Move the flame or heating element over the 
surface to be discolored. See Figure 45-16. If 
using a torch, do not touch the wood. Start with 
the flame 2” to 3” (51 mm to 76 mm) from the 
surface. Adjust this distance according to how 
fast the wood changes color. Rub the soldering 
iron on the surface. 


— 


Scorching is done to highlight areas of a 
product. See Figure 45-15. Choose a strong heat 
source, such as a propane torch. A heavy-duty 
soldering iron (over 1000 watts) could be used. 
These tools provide surface color contrast to light 
colored wood. 


Figure 45-13. Actual surface distressing with a length of 
chain. Notice the distressed effect once stain is added. 


e- Para _ å 
Figure 45-14. Simulated distressing caused by tappinga Figure 45-16. Scorching the surface with a propane torch. 
brush dipped in enamel against a scrap board, splat- Notice the water-soaked rag ready in case the wood 


tering finish onto the surface. catches fire. 
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— 


a soft cloth to obtain penetration. (Parks Corp.) 


5. When finished, set the torch or soldering iron in 
a safe place to cool. 
6. Lightly sand any unevenly colored areas. 
Scorching must be done with care. Have plenty 
of ventilation because some wood species give off 
toxic fumes when burnt. Work well away from any 
flammable materials. 


Summary 

Preparing a surface for finish requires skill and 
patience. Begin with a careful inspection of the 
assembled product. Identify any natural defects or 
flaws caused during production by carelessness. 

A variety of materials fill cracks, chips, dents, 
and voids. Wood putty is a real wood material for 
fixing smaller defects. Wood plastics dry hard, but 
shrink. Stick putty is excellent for holes and cracks. 
Stick shellac is melted into defects with a burn-in 
knife or heated putty knife. Under opaque coatings, 
spackling compound is more economical. 

Bleaching is a color-removal process to take out 
natural coloring, natural stains, and user-made 
stains. You can use household chemicals or purchase 
bleaching solutions. Many of these products are toxic 
and must be spread with extreme caution. 

To achieve an aged effect, products may be 
distressed. This involves either physically damaging 
the product or splattering brown or black enamel on 
the surface. Imitation distressing is less damaging 
and can be removed with paint stripper, if necessary. 
Scorching, another special effect, highlights portions 
of the product. 


Figure 45-17. Three-step process for applying stain—sanding, applying stain with a brush, and rubbing the stain with 
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Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List four defects likely to be found when 
preparing surfaces for finish. 

2. If you cannot raise a dent with water alone, 
apply : 
a. spackling compound 
b. wood plastic 
c. a wet rag and warm iron 
d. contact cement or epoxy adhesive 

3. Identify the difference between wood putty 
and wood plastic patching compounds. 

4. Explain why it is better to add stain to a 
patching compound before fixing a defect. 

5. The pot life of water-mixed wood putty can be 
extended with : 
a. paint thinner 
b. water 
c. mineral spirits 
d. vinegar 

6. Describe how dried adhesives affect the wood’s 
ability to accept stain. 

7. What method can be used to locate dried 
adhesive? 

8. An aged effect can be achieved by what two 
distressing techniques? 

9. After bleaching, rinse the surface with ____ 
before applying finish. 

10. Using a torch or soldering iron to highlight 

areas of a product is referred toas __ 
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The finish on this cabinet provides a protective and an aesthetic coating. (Thomasville) 


Applying Finishing 


Materials 


Objectives 


After studying this chapter, you will be able to: 

% Select tools and equipment to apply finishing 
materials. 

% Apply finish by brushing, spraying, wiping, 
dipping, or rolling. 

æ Clean and maintain tools and equipment. 


Important Terms 


air transformer 
airless spraying 


natural bristles 
nonbleeder gun 


atomized pressure-feed system 
bleeder gun roller cover 
brushing rolling 

combination gun - spraying 

core i spreading 

fluid pump suction-feed gun 
loading synthetic bristles 
nap viscosity cup 


Finishing a product involves applying a protec- 
tive coating that either penetrates or builds up on a 
wood or metal surface. Application practices which 

, produce a quality finish include: brushing, spraying, 
wiping, dipping, and rolling. Select the method 
based on the following guidelines: 

# Manufacturers’ recommendations. Instructions 
on the container label suggest effective applica- 
tion methods. The label also may contain 
cautions, warnings, suggested solvents, thin- 
ning techniques, and cleanup routines. 

% Availability of tools and equipment. 
Application techniques other than spraying 
involve hand tools. Spraying requires either 
compressed air and a spray gun or airless 
spray equipment. 

* Personal preference. Over time, cabinet- 
makers begin to favor some application tech- 
niques over others. 

Before applying any finish, plan a step-by-step 

procedure. Creating a high-quality finish involves 
- more than just selecting the material and applica- 


yg 


tion technique. Do not overlook decisions on how to 
store wet assemblies. Dust settling on the product 
can spoil a good finish. 


Brushing 


Brushing is a common method to apply coating 
materials. Although slow compared to spraying, 
applying finishes with brushes involves a limited 
amount of equipment by comparison. Producing a 
quality finish with a brush involves selecting the 
proper brush, using it correctly, and following good 
maintenance procedures. 


Selecting brushes 


Be concerned when selecting brushes. A good 
brush has the following features: 

Æ Spreads coatings smoothly and evenly with 

minimum effort. 

æ Is balanced so it can be handled easily. 

Æ Can be cleaned readily. 

* Will last for a long time. 

Not all brushes are equal. There are two basic 
kinds: natural and synthetic. Each has unique 
purposes. 


Natural bristle brushes 


Natural bristles, made of hog’s hair, are suitable 
for applying oil-base stain, filler, sealer, and most 
topcoating materials, including lacquer and shellac. 
They do not work well with latex or other water 
base finishes. Water soaks into natural bristles and 
weakens them. Soft bristles will not control an even 
spread of finish. 

Natural brushes are typically more expensive 
than synthetic brushes. They also wear faster. 
Nevertheless, many cabinetmakers still prefer them. 


Synthetic bristle brushes 

Synthetic bristles are made of nylon or poly- 
ester, or a blend of both. Nylon bristles perform well 
with both water-base and oil-base finishes other 
than shellac and lacquer. These weaken the nylon. 
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Polyester bristles are the newest type on the market. 
They are suited best for water-base finishes, but will 
work with oil-base materials. Synthetic-blend 
brushes have universal applications. 


Determining brush quality 

High-quality brushes have the features shown 
in Figure 46-1. A good brush has more bristles than 
one that is less expensive. The bristles on the sides 
are shorter to permit an even flow of material 
through the brush. The ends of the bristles are split 
so that each tip becomes a tiny brush. A good brush 
holds finish better. Once dipped, it should spread 
the film with fewer strokes. 


Using brushes 


Choose a brush size according to the product. 
Wide brushes cover a surface quicker. Narrow brushes 
coat edges and reach into corners easily. Artist’s 
brushes are good for touch-up work. There are two 
concerns when using a brush: loading and spreading. 


Loading 


Loading a brush means to dip it in finish. Cover 
no more than 50% of the bristle length. Then tap 
the brush on the inside edge of the container. See 
Figure 46-2. This removes excess finish to prevent 
dripping. Do not wipe the brush against the 
container. This causes excessive wear and makes the 
brush release finish unevenly. 


ee nee 


Bristling 
material 


Trim 


Figure 46-1. Parts of a quality paintbrush. (Stanley Tools) 


Spreading 
Spreading refers to applying an even film of 
finish. This takes practice. The steps illustrated in 
Figure 46-3 are as follows: 
1. Touch the loaded brush to the surface. Liquid 
begins flowing from the bristles. See Figure 46-3A. 
2. Keep the brush at a 15° angle while moving it 
along the grain. 
3. Work toward the wet edges of a coated area. - 
4. Apply light pressure. 


I 


Figure 46-2. A—Dip brush bristles only halfway into the 
finish. B—Tap, do not rub, the brush on the container. 


} - 


Cc 


Figure 46-3. Brushing on a finish. A—Touch the brush to 
the surface-face at a 15° angle. B—Overlap 50% when 
spreading filler. C—Overlap 25% when applying top- 
coating. (Carver-Tripp) D—Brushing vertical surfaces. 


5. Overlap passes about 10% or. less when 
staining. See Figure 46-3B. Overlap 50% when 
spreading filler, and 25% when applying a top 
coating. See Figure 46-3C. 

6. Avoid repeated brush strokes over any area. This 
thins the coating and may make the film uneven. 

7. When brushing vertical surfaces, curl your 
hand around the handle with the thumb resting 
against the handle. See Figure 46-3D. 

8. Remove runs, sags, air bubbles, and dust by 
holding the brush perpendicular. Touch only 
the split ends of the bristles to the surface. 


Maintaining brushes 


Good brushes, maintained correctly, will offer 
years of continuous service. Follow this procedure 
to clean and store a brush. 

1. Wash the brush in the proper solvent. Assorted 
solvents for thinning finishes and cleaning 
tools are shown in Figure 46-4. 

2. Remove set finish from the ferrule and bristles. 
See Figure 46-5. Use a putty knife, coarse comb, 
and/or wire brush. 

3. Rinse away any loose, set finish. 

4. Squeeze, do not wring, the bristles to remove 
excess solvent. 

5. Spin the brush between your hands inside a 
large empty container. This further removes 
solvents and debris from the brush. 

Brushes can be stored wet or dry. Hang brushes 
that are used regularly with the bristles covered in 
clean solvent. See Figure 46-6. Choose a container 
so the bristles do not touch the bottom. Close the 
container tightly to prevent the solvent from evapo- 
rating. When storing brushes dry, wrap the bristles 
in paper and store the brush flat. 


Spraying 

Spraying is the fastest way to apply natural and 
synthetic coatings. Finish is atomized (broken up) 
into tiny droplets which flow from the gun nozzle 
in a spray pattern. Spraying equipment is efficient 
and capable of producing a flat, nearly flawless 
film. Handling and using spraying equipment 
requires skills gained through experience. 

There are three distinct categories of spraying: 
air, airless, and aerosol. Each method requires 
different equipment. 


Air spraying 
Air spraying provides a high-quality finish. 


te air and finish are mixed by the gun 
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and expelled as a fine mist from the nozzle in a 
spray pattern. See Figure 46-7. Most any finish, 
including stain, sealer, and topcoating can be air 
sprayed. Spraying with air requires several pieces 
of equipment, including: 

% A compressor to supply an adequate amount 
of pressurized air. 

% Valves to control air pressure. Tank pressure 
is controlled by a regulator, usually built into 
the compressor. An air transformer regulates 
the amount of pressure delivered to the gun. 

% A hose of the right size, usually 3/8” (10 mm), 
with quick disconnect couplings. A small hose 
can restrict the air flow rate. 

% A spray gun to atomize the coating material. 

Æ Container to hold the liquid finish. This may 
be a cup that screws onto the gun or a pot 
connected to the gun by a hose. 


Air compressors 


Air compressors supply pressurized air to 
operate the spray gun. They are rated by maximum 
pressure and air volume capacity. Air pressure is 
given in pounds per square inch (psi). The volume of 
air delivered is given in cubic feet per minute (cfm). 
Metric capacities are kilo pascals (kPa) of air pressure 
and liters per minute (lpm) of volume. Typical speci- 
fications vary from 30 psi to 80 psi (207 kPa to 
552 kPa) and 5 cfm to 15 cfm (142 lpm to 425 lpm). 

The most important unit of all compressors is 
the air pump. On most compressors, the pump pres- 
surizes an attached storage tank. See Figure 46-8. It 
cycles on and off automatically to maintain near 
constant pressure in the tank. 

A regulator on the compressor limits the air 
pressure by shutting off the pump once a preset 
pressure is reached. This safety feature prevents an 
explosion of the compressor or air line. A tank 
gauge, if present, indicates the current pressure. 

Small, portable compressors without a tank run 
continuously to deliver steady air pressure. They 
are lightweight and transportable, but often deliver 
less air pressure and flow. The safe maximum pres- 
sure for portable units typically is 30 psi (207 kPa). 

Stationary compressors are designed for heavy 
shop use. They can quickly supply hundreds of psi. 
In larger cabinet shops, the unit is located at a 
remote site. Air is delivered to the finishing room by 
an air line. Between the compressor and the gun is 
an air transformer. It usually is located at the gun 
connection where you are spraying. The air trans- 
former reduces air line pressure to the necessary 
gun pressure. It also filters out moisture and 
compressor oil. 
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Figure 46-4. A—There are a number of commercially available solvents. (Klean-Strip) B—Choose the proper solvent for 
thinning finish and cleaning tools. (Parks Corp.) 


Figure 46-5. Be sure brushes are completely clean. 
(United Gilsonite Laboratories) 


Figure 46-6. This container allows you to hang brushes in 
solvent. 


The size of the hose controls air flow. Spray oper- 
ations normally require 5 cfm to 15 cfm (142 lpm to 
425 lpm). An undersize hose could resist the flow 
rate and cause a poor spray pattern. Use the gun 
manufacturer’s recommended hose size and air 
pressure. Most hoses connect with a quick disconnect 
coupling. Slide the knurled sleeve back and the hoses 
separate. To connect the hose, slide the sleeve back, 


Chapter 46 Applying Finishing Materials 715 


Aim first stroke at panel edge 


Aiming point 
(bottom of 
preceding 

stroke) 


Minimizing 
Overspray 
Without Banding 


+ Pull trigger 
~<+— Start stroke 


Figure 46-7. Spraying is a quick, effective way to apply 
finish. 


Figure 46-8. Compressors are available in a variety of 
styles and sizes. Top—Two horsepower compressor with 
two 2-gallon tanks. (Hitachi Power Tools U.S.A., Ltd.) 


push the coupling into place, and let the sleeve 
spring back. Some hoses have threaded connectors 
and are tightened with a wrench. 

Spray gun manufacturers specify maximum 
pressures for their equipment. Learn what this 
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pressure is before using any gun. For example, the 
maximum pressure on one model is 40 psi (275 kPa). 
If a coating material does not spray properly, you 
cannot increase the pressure above 40 psi. Rather, 
you must thin the liquid so it will flow through the 
nozzle more easily. 


Air spray guns 

Air spray equipment includes bleeder and 
nonbleeder guns. Nonbleeder guns can be further 
defined as either suction or pressure feed. 


Bleeder gun 


Bleeder guns do not have a valve to shut off air 
flow. Even when not spraying, you can feel and 
hear the air coming through the gun’s nozzle. See 
Figure 46-9. Pulling the trigger controls only the 


Fluid 


o | 
\\ AQ adjustment 


Air 


Figure 46-9. A bleeder gun lets air through the nozzle 
constantly. A—Parts. B—External appearance. 
(Ingersoll-Rand) 


flow of liquid. The gun normally is attached to a 
tankless air compressor (one where the pump runs 
continuously). The compressor has a safety valve to 
closely regulate air pressure. 


Nonbleeder gun 


Nonbleeder guns allow the user to control the air 
and liquid flow rates. See Figure 46-10. The trigger 
opens both valves together. However, each valve is 
adjusted independently. This type of gun operates 
best from a tank-type air compressor. Nonbleeder 
guns feed liquid to the nozzle by one of two 
methods: suction or pressure. 

A suction-feed gun has a fluid cup with a small 
air hole in the top. When you press the trigger, the 
flow of air draws finish through the feed tube to be 
atomized with air in the nozzle. See Figure 46-11A. 
Select suction-feed guns for spraying lacquer, 
shellac, stain, and similar thin materials. Varnish, 
polyurethane, enamel, and latex finishes usually 
can be thinned enough for suction spraying. The 
gun manufacturer recommends finish-to-solvent 
ratios. The hole on top of the cup allows air to 
replace drawn liquid. Covering this hole will cause 
the gun to operate improperly. 

A pressure-feed system forces finish up into the 
nozzle. See Figure 46-11B. Thicker liquids can be 
sprayed with this equipment. The finish is forced 
into the gun from a cup or from a pressurized tank. 
When a cup is attached, compressed air enters both 
the cup and the nozzle. Air pressure enters the cup 


f 
Figure 46-10. A nonbleeder gun has separate fluid and 
air (pattern spreader) controls. (ITW DeVilbiss) 


through either a self-contained air supply within 
the handle or an air supply attachment to the cup. 
Remember that the connection between gun and 
cup must be air tight. When a pressure tank is used, 
fluid is forced through another hose into the gun. 

A combination gun is available. It has a valve 
that you can open for suction feed or close for pres- 
sure feed. A lever on the gun allows liquid to be 
drawn or forced. This allows the gun to apply both 
thin and thick finishes. 


Air spray gun nozzles 


A spray gun’s nozzle is responsible for mixing 
air and fluid. It contains a fluid nozzle and air cap; 
both are critical parts of all air spray guns. Nozzles 
are either external- or internal-mix. 


Siphon cup Air Hose 
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An external-mix nozzle atomizes air and fluid 
outside the air cap. See Figure 46-12A. Although 
it can be used for all finishes, it is best installed 
for spraying lacquer, stain, sealer, and other 
thin fluids. The external-mix nozzle can be installed 
on all suction feed guns and some pressure- 
feed guns. 

An internal-mix nozzle mixes air and fluid inside 
the air cap before discharging them, Figure 46-12B. It 
is appropriate for heavy, slow drying fluids, such as 
varnish, polyurethane, enamel, and latex finishes. It 
is installed only on a pressure-feed gun. 

Be sure the proper size fluid nozzle is installed. 
Various finishes require different nozzle hole 
diameters, fluid feed methods, and application 
techniques. See Figure 46-13. 


Self- 
contained 
air 

eupply Air 
supply 

pressure 

attachment 


Cup regulator 


Pressure cup 


. Figure 46-11. A—Suction-feed gun. B—Pressure-feed gun. Air pressure may come through the handle or through an 


attached air supply hose. (Binks Manufacturing, Co.) 


Air cap 
Needle valve 


Fluid nozzle 


Fluid 
A inlet 


Needle 
valve 


Fluid 
nozzle 


Figure 46-12. A—Fxternal-mix nozzle. B—Internal-mix nozzle. (Binks Manufacturing, Co.) 
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Pressures 


Molec 
psi (kPa) in. 


= 


Á Ename 
(latex-base) 


3 Ib. cut 


Varnishes 
(natural and 
synthetic) 


(275) 


Shellac 
1 1/2 Ib. cut 


Nozzle Hole 


Process 


(mm) 


g 
Flush gun with 
water to prevent rust. 
Pattern size at 8” to 12” (200 to 300 mm). 


Reduce clear lacquer 25%. 

Reduce opaque lacquer up to 100%. 

Use a suction gun with external mix nozzle. 
Wet film must strike surface. 

Pattern size at 5” to 6” (125 to 150 mm). 
Distance from surface at 6” (150 mm). 


(1.0) Pressure or suction feed. 


Spray during low humidity conditions. 


Suction or pressure feed. 

Temperature above 70°F. 

Spray gloss at can consistency. 

Thin semigloss and satin about 25%. 
Distance from surface at 6” (150 mm). 


Figure 46-13. Pressures and nozzle hole sizes for specific finish materials. 


Operating air spray equipment 

As you assemble equipment and supplies, have 

answers to the following questions first. 

a What type of finish are you spraying? 

* Do you have a bleeder or nonbleeder gun? 

x Is the gun a suction or pressure-feed system? 

æ Is the proper size and type fluid nozzle 
in place? 

% Is there proper ventilation? If using a dust 
and vapor removal system, are the proper 
filters in place? 

Using air spray equipment involves these steps: 

preparing the material, filling the cup, adjusting the 
gun, and spraying. 


Preparing the coating material 

Finish must be able to flow through the gun 
easily. Most purchased finishes are at a brushing 
viscosity (thickness). Some products may be sold as 
spray finish. These can be used straight from the 
can. Otherwise, you must thin the finish. Usually, 
the container label specifies the proper finish-to- 
solvent ratio to spray the product. If no mixture 


ratios are given on the label, test different propor- 
tions by spraying each on a test board. Record the 
ratios you are mixing. You may need to spray the 
same mix in the future. 

Another alternative is to use a viscosity cup to 
test the consistency of the thinned finish. Dip the 
cup into the finish until it is full. Then lift it above 
the container and time the number of seconds it 
takes for the cup to empty. Compare the time 
against a viscosity chart. 


Filling the cup 

Stir the finish thoroughly before using it. Wipe 
out the cup with a compatible solvent. Strain finish 
into the clean cup. See Figure 46-14. This removes 
any dust particles or other debris. Carefully fill the 
gun’s cup. Avoid spilling any finish on the outside. 
Finally, position and lock the cup on the gun handle. 


Adjusting the gun 

Adjustments are much the same for bleeder and 
nonbleeder suction-feed guns. Pressure-feed systems 
require some unique adjustments. If you have a 


combination gun, set the control valve for pressure or 
suction feed and follow the proper steps outlined here. 


Suction feed 


Follow these steps to set up a suction-feed gun: 

1. Connect the air line from the compressor outlet 
to the air transformer. 

2. Connect the air hose leading from the trans- 
former to the air inlet on the gun. 

3. Turn the nozzle to create either a horizontal or 
vertical spray pattern. See Figure 46-15. 

4. Fill the cup and attach it to the gun. 

5. Set the air pressure to the gun at the proper psi. 
Typically, set the pressure at the air transformer 
to obtain 40 psi (275 kPa) at the gun. 

6. Turn the fluid needle valve adjusting screw to 
stop all fluid flow. 

7. Pull the trigger while opening the fluid needle 
valve gradually. This controls the spray pattern. 


Ge => Paper 
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Figure 46-14. Strain out debris before filling the finish 
cup. (ITW DeVilbiss) 


nozzle 
position 


Horizontal Spray 
Pattern 


Vertical Spray 
Pattern 


Figure 46-15. Adjust the nozzle to attain the desired 
i spray pattern. (ITW DeVilbiss) 
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8. Spray across a test panel with the gun about 6" 
to 8” (150 mm to 200 mm) from the surface. 

9. Inspect the spray pattern. There should be an 
even distribution of finish across the full width 
of the pattern. If not, refer to the trou- 
bleshooting guide in Figure 46-16. 


Pressure feed 


Follow these steps to set up a pressure-feed gun: 

1. Connect the air line from the compressor outlet 
to the air transformer. 

2. Connect the air hose leading from the trans- 
former to the air inlet on the gun. 

3. Fill the cup or tank with finish. 

4. Pressurize the fluid one of three ways, 
depending on the gun. 

a. Attach and lock the cup. Connect the air hose 
to the gun handle. Air pressure is delivered 
to the cup through a built-in air supply in 
the handle. 

b. Connect the air supply directly to an attachment 
on the cup. 

c. Connect the fluid hose from the outlet on the 
fluid tank to the inlet on the gun. 

5. Turn on air pressure to the fluid cup or tank. If 
the cup pressure is self-contained, close the 
inlet valve to the air cap. Set gauge pressure to 
the fluid cup according to the equipment. 

6. Turn the fluid needle adjusting screw so that 
just a thin thread of finish is discharged when 
the trigger is pulled. 

7. Set the air pressure to the gun at the proper 
level, usually 40 psi (275 kPa) to begin. 

8. Pull the trigger while opening the fluid needle 
valve gradually. This controls the proper spray 
pattern. 

9. Spray across a test panel with the gun about 
6” to 8” (150 mm to 200 mm) from the surface. 

10. Inspect the spray pattern. There should be an 
even distribution of finish across the full width 
of the pattern. If not, refer to the trou- 

bleshooting guide in Figure 46-16. 


Spraying with the gun 

Proper set up and adjustment of the equipment 
makes spraying easy. Hold the gun 6” to 8” (150 mm 
to 200 mm) from the surface. See Figure 46-17. Aim 
the gun off to the side of the product. Move the gun 
in a straight motion and squeeze the trigger just 
before reaching the product. Spray an even film 
across the surface with every pass. See Figure 46-18. 
Release the trigger after you pass the product's edge 
and before stopping the gun’s motion. Spray the 


Probable Cause 


Debris in gun nozzle. 
One hole in external-mix air cap is clogged. 


Material too thick.. << 27- Increase air volume and pressure. 
Too little air pressure. ' Thin the coating fluid. 
Fluid tip too large for film being sprayed. . Change fluid tip. 


Gun Portormance Prob vat ie Ca 
Trouble 
Constant fluttering spray. af |... Loose fluid tip. f Tighten tip. 


Low on fluid in cup. 240822 Se a e AOT Cup. 
Be Gun and cup tipped too much: Hold gun upright. 
Y Clogged fluid tube. Disassemble and clean gun. 


(suction gun} z pF Fluid too thick ceea eR EPS ST ald, 
Clogged cup lid vent. -= Open vent hole. 
Leaky fluid tube or needle packing, Tighten leaky connection. 
Leaky nut or seal around fluid cup top. | Tighten leaky connection. 


Fluid leaks at packing nut. Loose pacaing nut and hag or defective 
packing. ae he 


Fluid leaks at nozzle..~" = a =. Needle not seating. 075 eie 2e  Remove tip and clean or ee needle if 
defective. . 


No fluid flow. - oh Out of material. Wee“) Clean system and refill cup with strained 
_Clogged spray system. i -> material. 


Remove cup or pot lid; clean air hole and 
inspect gasket; replace if defective. 


With Appearance cme (i 5 — Probabie Chum k 
Trätvio l 


Sags and runs Dirty gun nozzle. Clean and adjust system. 
High fluid pressure. Correct viscosity. 
Fluid too thick of thin. 
Gun too close or at wrong angle to work. 
Slow gun movement. Improve gun control. 
Improper triggering by starting or stopping 
over work. 


Streaks Pere os o Dirty gun nozzle, 99°" (oe. Sane cf Clean and adjust nozzle. 
Air pressure too high. |. Lower air pressure. 
Gun too far from or at wrong angle to work. 
Gun moved too rapidly. } Improve gun control. 


Excessive fog (overspray) Air pressure too high. } Make adjustments in air and fluid pressures. 
Fluid pressure too low. 
Material too thin. ` 5S a a Remix material. 
Gun too far from work. oe 
Spray beyond work atendofpass.- } Improve gun control. 


Rough surface (orange peel) i _ Low air pressure. 


Material too thick. Make change in pressure and material. 
Poor quality thinner or poorly mixed and 


strained. 


Gun too close, too far, or moved too rapidly. } Improve gun control. 
Overspray strikes tacky surface. 


Æ 100 Close finish 
goes on heavy— 
tends to sag 


+ Too far causes 
excessive dusting, 
sandy finish 


UII 


Figure 46-17. Holding the gun too close or too far causes 
problems. (ITW DeVilbiss) 


Keep 
Move Gun Wrist 
in Straight Flexible 


Line 
Right 


- 
- 
iei 


OA Gives 
Uneven 
Coating 


Figure 46-18. Hold the gun level and move it in a straight 
line. (ITW DeVilbiss) 


entire surface lapping the wet edges about 50%. 
Move the gun in only one direction during each 
pass. Changing the gun’s direction over the surface 
results in a concentration of finish that likely will 
cause runs. Spray the entire surface. Then spray the 
second coat at 90° to the first series of passes. 
Figure 46-19 shows the pattern of passes for 
various spraying tasks. Problem areas, such as 
edges and corners, should be sprayed first. Hold the 
gun slightly closer than normal to reduce the 
pattern size. Move the stroke faster to avoid 
applying too much finish. A vertical oval spray 
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pattern works well for inside corners. When 
spraying curved surfaces, keep the gun perpendi- 
cular to the surface at all times. Spray flat surfaces 
after completing edges and corners. 


Troubleshooting air spray problems 


Problems may occur with the spray pattern, gun 
performance, and work appearance. The spray 
pattern may have a heavy end or center. It might be 
curved, peanut shape, or split. Adjusting the air and 
fluid flow rates and/or pressure, in addition to 
cleaning gun parts should correct these problems. If 
the gun leaks air or fluid, tighten or make adjust- 
ments to valves, nuts, screws, and other gun 
components. If this does not help, look for and 
replace damaged gun parts. A bent needle valve rod 
or worn needle valve tip are common problems. 


Cleaning spray equipment 
Clean the gun after every spraying task. Refer to 

Figure 46-20 as you follow these steps: 

1. Remove the cup and pour leftover finish into a 
separate sealable container. 

2. Loosen the air cap one full turn. 

3. Hold a rag over the air cap. 

4. With air pressure still attached and the cup 

under the fluid tube, pull the trigger for a couple 

of seconds. This forces the coating material back 

through the fluid tube and into the cup. 

. Empty the discharged fluid from the cup. 

. Wipe off the fluid tube. 

. Dry out the inside of the cup. 

. Place a small amount of solvent in the cup. 

. Tighten the air cap and cup. Spray a scrap panel 

until the mist is only clear solvent. 

10. Loosen the air cap. Hold a rag over the air cap 
and pull the trigger to force solvent from the 
fluid tube. 

11. Remove and soak the air cap and fluid nozzle 
in solvent. 

12. Clean the air cap and fluid nozzle holes with a 
small wire if necessary. 

13. Blow away solvent remaining on the clean air 
cap and fluid tip with compressed air. 

14. Wipe the gun clean with solvent. Guns used 
to spray latex or water-base materials may rust. 
Wipe them dry. Then run some mineral 
spirits through the gun. This removes any 
leftover moisture. 

The gun does not need to be disassembled 
further for cleaning after each use. However, every 
few months it should be disassembled completely 
and cleaned carefully. 
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Figure 46-19. Spray motions for some common situations. (ITW DeVilbiss) 
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Spray 
Suitable 
Solvent 


Purge Solvent 
by Holding Rag 
Over Nozzie 


Figure 46-20. Follow these steps when cleaning the air spray gun. (ITW DeVilbiss) 


Maintaining air spray equipment 

Air spray systems need maintenance for the 
compressor, regulator, transformer, and - gun. 
Lubricate compressors and compressor motors 
periodically with the specified oil. Compressors 
with tanks usually contain compressor oil. The level 
of fluid should be checked occasionally. Follow the 
manufacturer’s recommendations for oil types and 
maintenance procedures. 

Compressor tanks accumulate moisture from 
the air they store. Condensation must be removed 
regularly. To do so, turn off the electrical supply to 
the compressor. You may have to bleed all air pres- 
sure first by opening the pressure release valve 
located on the compressor tank. Position a container 
under the drain and then, open the valve. Close the 
valve tightly once the water is removed. 

Air transformers need occasional maintenance. 
They contain a filter to remove dust and moisture 
from the air. Some have a drain to remove air 
line condensation. Replace the filter periodically. 
With a bad filter, moisture could mix with the 
spray fluid causing water bubbles on the wet 
finished surface. 

Guns occasionally need to have moving parts 
oiled to prevent wear. See Figure 46-21. Put a drop 
of lubricating oil on packing nuts to prevent leaks at 
the fittings. Many times, tightening the nut will stop 
the leak. If neither of these is effective, replace the 
packing or fitting. 


Airless spraying 

Airless spraying does not require air pressure to 
atomize finish into a fine mist. Instead, a fluid 
pump forces finish up into the gun nozzle where 
high pressure causes atomization. Airless equip- 
ment has several important advantages over air- 
spray equipment. 


Oil daily 


Light 
grease 


Figure 46-21. Lubricate the gun regularly. (ITW DeVilbiss) 


* Convenience. Airless spray systems are 
driven by electric or gasoline motors and do 
not require a compressor. Some units are 
even self-contained. See Figure 46-22. 

Æ Faster, thicker spreading. Because of the 
high rate of material flow, airless systems can 
deliver heavy coats of liquid. 

* Less overspray. Because the finish is not 
mixed with air, there is less misting, fogging, 
and overspray. See Figure 46-23. 

The one significant drawback to airless systems 
is that they often produce a poorer quality finish. It is 
generally difficult to fine-tune the spray pattern. The 
gun delivers a somewhat coarse mist producing a 
slightly textured film. 


Selecting and adjusting airless spray 
equipment 

Airless equipment consists of a pump, gun, and 
fluid container. See Figure 46-24. Between the fluid 
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a Akno aikaan Maz 18 big, 


Figure 46-22. Home-use airless spray guns have the motor 
and pump self-contained. (Wagner Spray Tech Corp.) 


Air Spray Airless 


Figure 46-23. Less misting occurs with airless spraying. 
(Binks Manufacturing, Co.) 


and gun is a filter and pressure relief valve. Setting 
up airless equipment is fairly easy. There are few 
parts to connect and adjustments to make. The pres- 
sure pump pressurizes and moves the coating mate- 
rial. On home-use equipment, it is built into the 
gun. On commercial equipment, it is separate. The 
airless spray gun consists of a fluid inlet, trigger, 
valve, and nozzle or tip. See Figure 46-25. Guns 
may have safety locks on the trigger to prevent acci- 
dental spraying. 
Nozzle tips, often simply called tips, come in 
the three basic sizes shown in Figure 46-26. For 
example, the enamel spray tip with a 0.06 mm hole 


Fluid section 


Filter 


Pressure Gun 


relief 
valve 


Figure 46-24. Components of a commercial airless spray 
system. (Binks Manufacturing, Co.) 


Nozzle/tip 
Valve 


Fluid inlet 


Figure 46-25. Parts of a commercial airless spray system 
gun. (Binks Manufacturing, Co.) 


will apply enamel, varnish, and other thick finishes. 
The fine tip has a 0.02 mm hole and will spray thin 
coating materials. The stain tip has a 0.04 mm hole 
and will apply stain or other material with pigment 
too coarse to pass through the fine tip. 

You may wish to test the viscosity of the coating 
material you plan to spray. To do so, fill the 
viscosity cup with finish. Determine how long it 
takes the fluid to drain through the hole in the cup. 
If this is 25 seconds or less, install a fine tip. If it 
takes longer than 50 seconds, install an enamel tip. 


Setting up airless equipment 

To set up airless equipment, be sure that the 
components are connected properly. Strain the 
finish into the container. Thinning is usually unnec- 
essary. Be sure the finish is well mixed. Select and 
install the proper nozzle. Then adjust the pressure 
control knob to the midpoint of its movement. 


Operating airless equipment 


To operate airless equipment, plug in the unit. 
Squeeze the trigger to start the fluid flow. Spray a 
test pattern. Adjust the pattern by turning the pres- 
sure control knob one way or the other. Hold the 
gun about 12” (305 mm) from the surface. See 
Figure 46-27. Move it in the same manner as the air 


spray gun. 


0.02 mm Fine Tip 


0.04 mm Stain Tip 0.06 mm Enamel Tip 


Figure 46-26. Tips are categorized by their hole size. 
(Wagner Spray Tech Corp.) 


Figure 46-27. Hold airless spray guns about 12” (300 mm) 
- from the surface. (Wagner Spray Tech Corp.) 
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Troubleshooting airless equipment 


Be alert to possible problems as you spray. 
Blemishes that occur in the spray pattern or gun 
performance may indicate a worn tip or improper 
pressure adjustment. Refer to the troubleshooting 
guide in Figure 46-28. 


Cleaning airless equipment 


Airless equipment is simple to clean. To do so, 
proceed as follows: 

. Disconnect the electrical service. 

. Trigger the gun to see if any pressure remains. 

. Remove the nozzle and soak it in solvent. 

. Connect the electrical service. 

. Place solvent in the container. 

. Spray solvent into a waste container until the 
mist appears clean. If the solvent was water, 
also spray a small amount of mineral spirits 
through the gun. This removes chemicals that 
could corrode parts in the gun. 
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Aerosol spray cans 


Aerosol cans are a handy alternative to using 
bulky and inconvenient spray equipment for finishing 
small products. Both disposable and rechargeable 
equipment are available. Disposable aerosol cans are 
filled and charged by the manufacturer and cannot be 
refilled when empty. See Figure 46-29. Rechargeable 
aerosol cans are charged with air pressure and can be 
pressurized repeatedly. Both types will spray stain, 
primer, sealer, lacquer, epoxy, polyurethane, and 
enamel finishes. 

To mix the contents, shake disposable cans. 
Some contain a steel ball that settles into the 
finishing material. Once you hear the steel ball 
rattle, continue shaking for the period stated on the 
can. After each use, clean the nozzle according to 
the instructions on the can. With reusable cans, mix 
the finish in the container. Then close and lock the 
lid. Finally, pressurize the canister to the manufac- 
turer’s recommended maximum pressure. 

Once the finish is mixed, hold the can 12” (300 mm) 
from the surface in an upright position. Use the same 
movement as applied for spray equipment. 

After the surface is coated, clean the aerosol 
can. Turn disposable cans upside down and press 
the valve until you see only air vapor spray. This 
means the nozzle is clean. After using the recharge- 
able can, turn it upside down also. Press the nozzle 
until the pressure is released. Open the container 
and empty the contents. Clean it as you would a 


spray gun. 
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Spray Pattern Trouble 


Debris | zzle 


Oversize or worn tip. 


Worn valve. 


No material flow. 


Pump motor not running. 


Rormwetty 


Replace valve. 
Turn on pump. 


Replace defective motor. 
Check. Replace defective pump. 


Tails in spray pattern. 


Hourglass pattern. 


Pattern surging. 


Runs and sags. 


Pump not operating. 


Loose or damaged intake tube. 


Liquid too thick. 

Filter screen clogged. 
Pressure control knob closed. 
Valve not opening. 

Clogged tip. 


Inadequate fluid delivery. 


Fluid not atomizing. 


Inadequate fluid delivery. 


Plugged or worn tip. 


Pulsating fluid delivery. 


Sprayer movement too slow. 
Spray too close to product. 
Excess material flow. 


Tighten or replace tube. 

Thin liquid. 

Clean screen and strain material. 
Open pressure control knob. 
Replace fluid valve. 

Clean tip. 


Increase fluid pressure. 
Change to larger tip size. 
Reduce fluid viscosity. 
Clean gun and tip. 
Increase fluid pressure. 


Increase fluid pressure. 
Change to larger tip size. 
Reduce fluid viscosity. 
Clean or replace nozzle tip. 


Change to smaller tip size. 
Check pump operation. 
Clean nozzle tip. 


Quicken stroke. 
Maintain 12 in. (300 mm) distance. 


Liquid too thin. 


Figure 46-28. Airless spray system troubleshooting guide. 


Wiping 

Wiping is a simple coating practice used to 
apply stain and penetrating finishes. The only tool 
you need is a clean, lint-free cloth pad or sponge. 
Cotton ear swabs work well in small areas. You can 
also buy foam pads that are used much like a paint 
brush. Any material you choose must be lint-free. 
See Figure 46-30. 

To wipe the finish on a product, pour a small 
amount of finish into a clean container. Then touch 
the pad to the finish. Do not immerse it. Spread 
finish, working from dry to wet areas. Wear rubber 
gloves because some finishes are irritants. 


Reduce fluid pressure. 
Remix finish. 


Discard applicators other than foam pads. Foam 
pads usually can be rinsed in solvent. If you need to 
store a pad only for a short time, place it in a tightly 
closed container with a small amount of solvent. 
Squeeze out the excess solvent every time you use 
the pad. 


Dipping 
Dipping is done to apply an even layer of finish l 
to small components quickly. See Figure 46-31. 
Stains, sealers, and topcoats can be applied by this 
method. A dip tank is necessary. Avoid dipping — 
parts into the original can of finish. Any dust left on 
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Figure 46-29. Disposable aerosol cans work successfully 
for coating smaller products. (Krylon, Div. of SW) 


the product can contaminate the liquid. Rather, 
select a large enough metal container. A capped 
piece of pipe could be used for dipping spindles 
and other long objects. Once coated, the product 
must be hung to dry. Protect the area below the 
parts with a drip pan to catch excess finish. Brush or 
wipe away any excess coating that forms at the 
lowest point. This is where drops of finish will accu- 
mulate. Prevent the wet component from touching 
anything as it dries. 

Some coating materials fill wood pores and 
prevent glue joints from bonding well. It is wise to 
apply masking tape over areas where adhesives will 
be used. For example, cover the bottom of finials or 
the ends of spindles. 


Rolling 


Rolling may be done to apply stain, sealer, and 
topcoating. When choosing rollers, carefully 
consider the roller cover. They are available in 
several sizes, shapes, and materials. 


Selecting roller covers 


Roller covers consist of a core and nap. The core, 
which can be made of plastic, fiber, or cardboard, 
gives rigidity to the cover. Covers with plastic and 
fiber cores can-be cleaned and used repeatedly. 
Those made of cardboard are disposable. They 
cannot be cleaned satisfactorily because solvent 
softens the core adhesive. 

The nap is a layer of natural or synthetic fibers 
that holds and spreads the finish. See Figure 46-32. 
For cabinet making, use 1/8” to 1⁄4" (3 mm to 6 mm) 
thick nap. Short nap rollers apply a smoother film 
than long nap rollers, which create a stippled 
(slightly textured) surface. Nap is not a factor on 
foam rollers. 
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Figure 46-30. Wiping on a finish. A—Cloth pad. 
B—Using an ear swab. (Minwax) C—Foam brush. 
(Carver-Tripp) 


Using rollers 


Place the finish to be rolled in a special pan 
designed to help load the roller evenly. Prepare the 
roller cover by rubbing it briskly with your hand to 
remove any loose fiber, lint, or dry particles left 
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String 3. Spread the first roller of material on a sheet of 
, white paper. This helps remove any remaining 
Small nail lint, dirt, or dust from the cover. 
4. Spread the finish from a dry area to a wet 
Tape Ner surface area or to the edge. Overlap about 75%, 
SE c more than if you were working with a brush. 
omponent i ; À 
to be glued 5. Continue spreading to a wet edge until the 


Figure 46-31. Dipping is a quick application method. 


Solvent 


Material pan 


Application 


Natural 


k sil 


Synthetic 


Produces a slightly stippled surface. 
Usually combined with polyester. 
Wears well. 


Nylon Water/oil 


Polyester | Water/oil | Produces smooth to slightly 
stippled surface. 

Most common cover available. 
Holds large amounts of material. 
Wears well. 

Foam Water/oil | Produces a smooth surface. 
Holds medium amount of material. 
Low cost. 
Does not wear well. 


Figure 46-32. Select roller covers according to the finish 


and desired surface texture. 


surface is coated. . 


Maintaining roller covers and pans 


Plastic and fiber core rollers are reusable. Clean 


and store them immediately after use. Consider the 
labor cost to clean the rollers in relation to the cost 
of new rollers. Follow this procedure: 


ih 


Scrape excess material from the wet roller 
cover. Use a straightedge, putty knife, or roller 
scraper. 


. Empty and clean the pan. 
. Immerse the cover in solvent placed in the 


clean pan. 


. Scrape the excess thinned material from the 


roller cover. 


. Repeat Steps 2 through 4 until all finish has 


been removed from the nap. 
Spin the roller inside a large container to 
remove excess material and solvent. 


. Stand roller covers on end or hang them to dry. 


Laying rollers flat will mat the nap. 


. Place covers over the rollers to prevent dust 


from settling on them. 


Think Safety—Act Safely when 
Applying Coating Materials 


A number of health and safety factors are asso- 


ciated with finishing practices. Those identified on 
finish container labels warn the user if the finish is 
toxic, a skin irritant, or that it contains flammable 
ingredients. When applying finishing materials: 


Æ Wear eye and face protection to guard 
against splashed liquids. 

Wear protective clothing. 

Wear rubber or plastic gloves to protect 
sensitive skin. 

Read container labels to make sure you are 
not allergic to any of the chemicals. 


Have a fire blanket available. 

Have the proper fire extinguisher and know 
its location. 

Extinguish all flames and provide ventilation 
before using finishing materials. 

If you experience any discomfort, contact a 
physician. 


from the last time it was used. Then mount the 
roller on the handle. Follow these steps to roll on a 
finish properly: 
1. Place the finish in the pan to a depth of approx- 
imately 1” (25 mm). 
2. Roll the finish up the slanted pan surface 
several times to coat the nap. 
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Summary 


There are five basic methods to apply a finish: 
brushing, spraying, wiping, dipping, and rolling. Most 
of the materials you apply may be spread more than 
one way. Usually you select the method unless the 
manufacturer makes a strong recommendation. If 
more than one method is given, choose the application 
technique you feel will give the best results. For 
example, stain can be applied by almost any technique. 
Wiping would work best for small areas and spraying 
would be the quickest for large areas. Lacquer can be 
brushed or sprayed. Usuaily, lacquer comes in a 
brushing viscosity, but can be thinned to be sprayed. 

Consider the size of the product and setup time 
when choosing an application method. Dipping is 
the quickest and most effective for small objects. 
Spraying is effective for coating large surfaces. 
However, spray equipment is costly and requires 
extensive setup time. If you do not need a perfect 
finish, consider rolling the surface. 

The bottom line when choosing among the tech- 
niques is quality. Never sacrifice quality for the sake 
of speed. Doing so may result in an unacceptable 
product, wasting the many hours spent processing 
materials and assembling the product. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Natural bristle brushes should not be used with 


a. varnish 
b. shellac 
c. latex 

d. enamel 
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. Nylon bristle brushes should not be used with 


a. varnish 
b. shellac 
c. latex 

d. enamel 


. When loading a brush, cover no more than 


% Of the bristle length. 


. After a bush has been loaded, then . 


a. tap it on the inside edge of the container 

b. wipe it against the container 

c. tap it on the surface of the material to be 
painted 


. When spreading finish, hold a brush at about 


a(n) ° angle. 


. Identify the primary difference between a 


bleeder gun and nonbleeder gun. 


. Would you choose a suction-feed gun or pres- 


sure-feed gun for applying lacquer? 


. Changing from an internal- to external-mix 


nozzle is made by 

a. using a different gun 

b. increasing the air pressure 
c. replacing the air cap 

d. reducing the air pressure 


. List the components of an airless spray system. 
. Describe how to clean fluid from a disposable 


aerosol can nozzle. 


. The nap length on rollers for applying a smooth 


finish should be A 


. Name the two ways to store roller covers. 
. List the various applicators you might choose 


when wiping on a finish. 


. Identify two health factors associated with 


applying finish. 


. Why would you protect areas so they do not 


receive finish? 
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WET WT. 12 oz. (3408) ’ 


These aerosol paint products provide a handy alternative to using large i 
equipment, and result in a brushed finish. (Krylon) 


Preparing the Surface 


for Topcoating 


Objectives 


After studying this chapter, you will be able to: 

# Select and apply various types of stain. 

* Fill pores of open grain hardwoods. 

% Seal or prime lumber, manufactured wood 
products, and metal. 

# Create decorative effects on wood surfaces. 


Important Terms 

antiquing — paste filler 
base coat pigment 

dye sanding sealer 
gilding shading 

glaze coat shellac sealer 
graining spattering 
lacquer sealer stain 

liquid filler stippling 
marbleizing varnish sealer 
mottling washcoat 


Preparing the surface for topcoating involves 
adding color (staining), filling open grain hard- 
woods, sealing or priming wood surfaces, and 


applying decorative coatings. This phase of the 


cabinetmaking process makes the greatest change to 
the wood’s appearance . 

There is no clear-cut order of events for applying 
stain, filler, and sealer. Stain most often is applied by 
itself. Yet, it can be mixed with filler or with the 
topcoating material. (Combination stain and top- 
coat finishes are discussed in Chapter 48.) Filler can 
be applied before stain, with stain, or after stain for 
different effects. Sealing may be done at several 
times. A thinned coat of sealer applied before stain 
(called a washcoat) helps even out stain penetration 
in spring wood, summer wood, and end grain. 
Sealer applied after stain or filler provides a barrier 
coat under the topcoat. Primer, an opaque sealer, 
prepares wood and metal surfaces for enamel. 

Decorative finishes include antiquing, gilding, 
graining, marbleizing, mottling, stippling, and 


~ splattering. Most are opaque and consist of a glaze 
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coat applied over a base coat. These treatments are 
typical on poorer quality lumber and manufactured 
wood products to provide an attractive appearance. 
Before working with any finishing material, 
read the container label. Identify the recommended 
applications and note any cautions or warnings. See 
Figure 47-1. Also refer to Figure 44-2, Finishing 
Selected Wood Species, to determine suggested 
finishes for the wood species you have chosen. 


Washcoating 


A washcoat is.a coat of thinned sealer or special 
material that helps control stain penetration. It also 
holds wood fibers in place during finishing. A wash- 
coat promotes consistent stain absorption of spring 
wood and summer wood. See Figure 47-2. The wood 
density between these two areas varies considerably. 
Apply a washcoat to end grain for the same purposes. 

You can thin shellac and lacquer sealer or 
purchase a specific washcoat product. A shellac 
washcoat consists of one part 3-lb shellac in five to 
seven parts alcohol. This becomes less than a half 
pound cut of shellac. A lacquer washcoat may 
consist of one part spray-grade lacquer thinned in 
four parts of thinner. Commercially available 
sealers are sold under the names prestrain wood 


~ | 
Figure 47-1. A well prepared and organized shop helps 


the finishing process go much smoother. (United Gilsonite 
Laboratories) 
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Figure 47-2. A washcoating prevents the wild grain that 
occurs with wood having great density changes between 
spring wood and summer wood. 


sealant, stain controller, and wood conditioner. See 
Figure 47-3. Some sanding sealers, if thinned, can be 
used before stain. (Read the container label.) 
Another formula is a solution of 1 part white glue 
mixed with 20 parts water. 

Apply the washcoat to a prepared test panel 
first. Let it dry thoroughly and then apply stain. 
Compare the coloring between spring wood and 
summer wood. Do likewise for face, edge, and end 
grain on lumber. 

Control the spread of the washcoat carefully. Be 
sure to remove all runs, drips, and thick areas. 
These might act as sealer and prevent even stain 
penetration. If coating only the end grain on 
lumber, protect nearby face and edge grain with 
masking tape. After several hours, sand the surface 
lightly with very fine abrasive. 


Staining 

Staining alters a wood’s color, accents grain 
patterns, or hides unattractive grain. Stain may be 
applied to make a low-cost wood look like a more 
expensive species. It can also even out natural color 
shades, such as the difference between heartwood 
and sapwood. Stains which both color and mask the 


Figure 47-3. Wood conditioner is just one name given to 
washcoating products. (Minwax, Inc.) 


surface might be used to cover particleboard or 
other manufactured wood products. 

There is a broad range of stain colors available. 
Although each is designed to be equally effective, 
the results will vary among wood species. Do not 
expect to apply mahogany stain on pine and have 
the wood look like mahogany. The stain has only a 
mahogany (reddish-brown) tint, and the effect isn’t 
the same on each specie. Likewise, pine and gum 
both coated with walnut stain still look different. To 
make these species look alike, you would need to 
choose a darker stain for pine. 


Types of stain 


Stain is a combination of dyes and/or pigments 
suspended in a solvent. Soluble dyes dissolve in 
compatible solvents to provide greater grain clarity. 
Insoluble pigments are finely ground coloring mate- 
rials that do not dissolve in solvent. Pigments tend to 
cloud the grain. They settle to the bottom of the can 
and require frequent stirring. Both ingredients may 
be either natural or synthetic. Natural coloring comes 
from organic matter (plant, animal, earth) or from a 
chemical reaction of the finish with the wood. 
Synthetic dyes are manufactured chemicals. Synthetic 
stains, often identified with the word synthetic, will 
likely furnish the most consistent coloring. 

Select stains according to the characteristics given 
in Figure 47-4. The information about advantages 
and disadvantages is important. Yet, you must take — 
into account other factors such as the following: 

æ How should stain be applied? 

. Æ What solvent is needed for thinning and 
cleanup? 

% Does solvent raise the grain? 
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Darken sap Lumber and | Lumber and ` 


Open grain All lumber 


i Small, quickly- 


Lumber, ply- 


covered hardwood. and veneer. wood, wood streaks and manufactued | manufactured 

lumber. products. hiding wood panels, | wood panels, 
Some not for | scratches. not plywood. | not plywood. 
use under 


lacquer. 


Excellent color} Quick drying. | Penetrates Penetrates Very fast Colors well, | Colors well, 


that is Penetrates evenly and evenly. drying. especially on| especially on 
permanent. | deeply. deeply. Good color Shallow rough wall | rough wall 
Low cost, Excellent color. | that is penetration. panels. panels. 
nonfading. Convenient to | nonfading. Excellent for 

Clean with apply. sapwood and 

soap and shading. 

water. 


Bleeds with | Bleeds with 
some natural | some natural 


Tends to fade 
and bleed. 


| Fades in 
| sunlight. 


Fades in 
sunlight: 


Dries too fast 
to brush. 


Disadvantages | Raises grain. 


Could soften 


water-base Tends to bleed | Shallow pene- | Difficult to wood resins. | wood resins. 
adhesives. unless sealed | tration. apply evenly. | Visible nails | Visible nails 
Penetrates with shellac. Slow drying. will rust. į will rust. 
quickly, thus Difficult to 

shows overlap touch up. 


marks. Overlap shows. 


Application Spray - Spray Brush on sap- 
wood. 
Spray for 
shading. 


Solvent Water Alcohol Mineral spirits 
Glycol Turpentine 
Naptha 


Mineral spirits | Denatured Mineral 
Turpentine alcohol spirits 
Acetone 


Relative cost e Medium Medium High Medium 
Grain raising Very little None None Very little None 

to none 
| Grain clarity | Kees al Excellent —_| | Excellent | Excellent | Good | [God O [Some | Some | 


i to none 


— time 12 = a minutes 24 a 3 to 12 ie 10 to 15 2 to 4 hours | 2 to 4 hours 

to recoat to 3 hours minutes 

Color source | Water soluble | Alcohol! soluble | Oil soluble Pigments and | Alcohol soluble | Pigment Pigment 
aniline dyes aniline dyes aniline dyes sometime dyes | aniline dyes 


Figure 47-4, Characteristics of various stains. 


se How much drying time is needed before the Water stain 


surface can be restained or topcoated? Water stains are transparent and fast drying. 
x Will stain hide the grain once the solvent They accent the beauty of the grain and penetrate 
evaporates? If so, is this acceptable? the wood deeply and evenly. Water stains are 
Æx Will coloring fade or bleed? water-soluble aniline dyes that resist both fading 


There are many types and colors of stain on the and bleeding. Since dyes offer excellent clarity, you 
market. It is wise to stain a prepared test board or can apply several coats to darken the surface. Water 
hidden area on the cabinet first. See Figure 47-5. The stain comes as a powdered dye or premixed liquid. 
results may not be exactly what you expected. The dry powder stain takes a little time to prepare. 
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Dissolve the aniline dye in very warm water 
(180°F; 82°C). A common proportion is one to two 
ounces of dye per quart of water (30 to 60 grams per 
liter). The premixed stain can be thinned somewhat 
or applied straight from the can. 

Water stain tends to raise the grain. You may 
want to raise the grain and smooth the surface 
several times before applying it. Additional sanding 
may be necessary after staining. Areas where stain 
is removed by sanding will require touch-up. Apply 
a washcoat of shellac or water to end grain to help 
the stain penetrate more evenly. 

Apply water stain by spraying or brushing. 
Spraying is preferred because brushing tends to 
leave overlap marks. If you use a brush, select one 
as large as practicable. Load the brush with the 
same amount of stain each time. Minimize the 
number of brush strokes. Excessive brushing results 
in uneven penetration. Wipe the surface with a 
damp tack cloth immediately after stain- is applied 
to hide overlap marks and remove runs. 


Non-grain-raising stain 

Non-grain-raising (NGR) stain raises the grain 
very little, if at all. In addition, it has several advan- 
tages over other products. NGR stains penetrate 
like water stain, and resist fading and bleeding. The 
stain consists of alcohol-soluble aniline dyes. Most 
products contain glycol, an alcohol derivative, to 
help the stain spread evenly. A small amount of 
pigment may also be added. 

One major disadvantage is that NGR stains dry 
rapidly since the alcohol solvent evaporates quickly. 
This leaves spraying as the only acceptable application 
method. You might touch up a small area by brushing 
or wiping. However, overlap marks are likely to show. 
NGR stain is not recommended for pine, spruce, fir, 
and other woods having great variations between 
spring wood and summer wood density. 


Figure 47-5. Test stain on a hidden surface before 
applying it elsewhere. 


Oil stain 


Oil stains consist of dyes and/or pigments 
dissolved in light oil or a solvent gel. They are 
divided into two major categories: penetrating and 
pigment. Neither penetrates as deeply as water 
stain. However, they are slow drying. This gives 
you more time to spread and even out overlap 
marks. Apply the stain. Then, leave it on for a short 
time to penetrate. Finally, remove excess stain with 
a tack cloth. See Figure 47-6. 


Penetrating oil stain 


Penetrating oil stain is a mixture of oil-soluble 
dyes in a vehicle of mineral spirits, naphtha, or a 
similar solvent. The vehicle may contain small 
amounts of resins. 

Penetrating stain is convenient. It is easy to 
apply and penetrates deeply and evenly. It is 
equally effective with open and closed grain wood. 
It mixes readily with wood filler to create a one-step 
stain and filler application. 


Figure 47-6. Applying oil stains. A—Apply the stain with 
a small pad or brush. (United Gilsonite Laboratories) 
B—Wibpe off the excess after the stain has had a chance to 
soak in. (Benjamin Moore) 


There are two disadvantages related to pene- 
trating oil stain. It tends to bleed and fade. Fading 
is controlled by keeping the cabinet or piece of 
furniture out of direct sunlight. You can prevent the 
stain from bleeding into varnish and lacquer 
topcoats by sealing it with shellac or a commercial 
sanding sealer. 

Although penetrating oil stains dry slowly, they 
penetrate quickly. It is best to apply the finish by 
spraying. On larger areas, the stain will most likely 
soak into the wood before you can wipe off the 
excess. However, you can remove small amounts of 
stain immediately after application by wiping with 
a solvent-soaked rag. 


Pigment oil stain 


Pigment oil stain contains both insoluble 
pigments and soluble dyes in a vehicle of resin, oil, 
drier, and mineral spirits. Because of the high pigment 
content, these stains are least likely to fade. Pigment 
stains are preferred for closed grain wood and manu- 
factured paneling. They do not raise the grain. 

Added coats of pigment oil stain change the color 
of the surface very little. Pigments in the stain remain 
bonded by resins on the wood surface. This prevents 
a second coat from adding very much color. In fact, 
applying a second coat only clouds the grain more. 

To change the stain color, add colors-in-oil or 
universal colorant to the liquid stain. These products 
are available as concentrated pigments and dyes the 
consistency of toothpaste. If you add colorant, 
apply a shellac sealer before the topcoat. 

There are disadvantages with pigment stains. 
They take from several hours to a day to 
dry enough for topcoating. In addition, smoothing 

‘rough spots (raised grain or other defects) with fine 
abrasives after the coating dries will remove 
pigments. The sanded area may require touchup. 

Pigment stains can be applied by any technique. 
Apply a washcoat or mineral spirits to end grain. 
Stir the container of stain about every ten minutes, 
because pigments tend to settle to the bottom. 

Refer to directions on the can for the set time. 
This determines how long you must wait before 
wiping off excess stain. Wipe off any excess stain 
with a dry, clean cloth using strokes parallel to the 
grain. Wiping too soon leaves a light color. Stain left 
to dry too long becomes gummy and is difficult to 
remove. To wipe off thickened stain, dampen your 
tack cloth with mineral spirits. This technique also 
blends overlap marks and runs. For wood species 
having contrasting grain colors, wipe stain off dark 

_ areas first to even the tone. 


Chapter 47 Preparing the Surface for Topcoating 735 


Gel stain 


Gel stains are pigmented stains in a thickened 
vehicle that prevent drips and splatters. Gels can be 
spread by brushing or wiping. They are excellent 
for shading and antiquing, two of the decorative 
coatings discussed in this chapter. 


Spirit stain 

Spirit stains are used in furniture restoration 
and for evening the tone between sapwood and 
heartwood. The stain consists of aniline dyes 
dissolved in alcohol or acetone. The most popular 
application for spirit stain is to darken sap streaks. 
For example, you might apply spirit stain to the light 
sapwood in walnut beneath another stain. Spirit 
stain is also used for refinishing since it penetrates 
old varnish finishes. One drawback is that there is a 
slight tendency for spirit stain to fade and bleed. 

Apply the stain by brushing or wiping with an 
artist’s brush or ear swab. See Figure 47-7. Touch 
only those areas to be darkened. Spirit stain dries 
very rapidly, especially when acetone is the solvent. 
You can increase the drying time by adding a small 
amount of shellac. Then apply a pre-strain wash- 
coat of shellac. 


Latex stain 


Latex stain consists of pigments in a vehicle of 
latex emulsion and water. Although it darkens the 
wood color with each additional coat, the stain tends 
to hide the grain like a thinned paint. Therefore, do 
not choose this product for high-quality cabinet- 
making. It is used primarily to coat manufactured 
wood panels and exterior woodwork. 

The water solvent makes latex stain nonflam- 
mable, easy to apply, and quick drying. A second 
coat can be applied in 2 to 4 hours. Clean tools with 


Glue 
joint Sap streak 


Figure 47-7. Darken sap streaks with spirit stain. 
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soap and water. On the other hand, there are some 
problems with latex other than hiding the grain. 
The emulsion bonds to the surface and does not 
penetrate deeply into the wood fibers. Spring wood 
will absorb more stain than summer wood. This 
allows color variations. A washcoat of shellac 
should be applied first. 

Latex stain can be brushed, sprayed, or wiped. 
Remove all runs and drips before the coating begins 
to set. Avoid using abrasives to smooth the surface 
once stain is applied. Otherwise, touchup work will 
be needed. 


Alkyd stain 


Alkyd stain is similar to latex or pigment oil 
stains in that it hides the surface. Unlike latex stain, 
it is less inclined to raise the grain. With the 
pigment, resin, and solvent, it covers like an oil base 
stain, but it is not necessary to wipe off excess 
finish. Emulsified alkyd oils (specified on the 
container label) will clean up with soap and water. 


Staining tips 

The best directions to follow when staining are 
those printed on the container label. Each manufac- 
turer may recommend a slightly different applica- 
tion method. In addition, consider these tips as you 
prepare to alter the color of your cabinet. 

% Begin with a light, rather than dark, stain. It 
is much easier to add color with a second 
coat than it is to remove color. 

% Two light coats are better than one heavy 
coat. Thick coats are likely to brush on 
unevenly. 

¥ Apply the stain with the surface horizontal 
to minimize drips, runs, and overlap marks. 

X Work stain into pores of open grain woods 
carefully to prevent color voids. 

% If the stain appears to soak in more than you 
want, wipe the surface with a solvent- 
soaked rag. 

Æ Consider mixing stains of the same type to 
create unique colors. 

* Apply stain in strong natural daylight. 
Colors do not appear true in artificial light. 

æ Apply stain at normal room temperature, in an 
environment free from dust, heat, and drafts. 


Filling 

Filling is the process of packing a paste material 
into the large pores of open grain woods such as 
oak, mahogany, hickory, and ash. See Figure 47-8. 


The filler levels the surface in preparation for 
topcoating. If this step is omitted, the topcoating 
will have a textured, rippled effect. This is desirable 
for penetrating topcoatings, but may not be for 
built-up topcoatings. Without filler, a smooth built- 
up finish requires numerous coats, each rubbed 
smooth. In time, the pores fill with topcoat and the 
surface becomes level. 

Suppose you choose not to apply filler initially, 
and then change your mind. You should be able to 
coat a penetrating oil finish with filler. Rub the 
surface first with a burlap pad soaked in solvent. 
Once the solvent evaporates, spread the filler. You 
cannot apply filler to a surface already coated with 
a built-up finish without first removing the topcoat. 


Filler material 


The most common filler is paste filler made of a 
variety of ingredients. Oil-base fillers contain silica, 
linseed oil, drier, and mineral spirits. Water-base 
fillers contain a latex formula. Paste filler must be 
thinned before it will work effectively. Some manu- 
facturers produce a prethinned liquid filler. 

Paste filler typically is sold by the pound, which 
is one cup (0.25 1). At a spreadable consistency, a 
pound of filler covers approximately 40 sq ft (4 m2). 

Filler can be applied before, after, or along with 
stain. The natural color of filler is either gray or tan. 
This may result in a two-tone effect if applied after 
stain. See Figure 47-9. Some synthetic fillers are 
semitransparent and do not hide the stain. You can 
buy precolored filler or color the filler yourself. 

Choose a compatible stain. For example, select a 
water-base stain for latex fillers. Adding stain to 
filler does not give the same quality results as does 
staining, then filling. 


Figure 47-8, Note the large, open pores of this sample of oak. 


Figure 47-9. Applying a different color shade of filler 
gives a two-tone effect. A—Natural lauan. B—Stained 
lauan. C—Light stain with a darker filler. 


Applying filler 


Inspect the wood grain (lumber or veneer surface) 
before mixing filler. Pore sizes vary between and 
within species. The size determines the consistency of 
the filler. Most products must be thinned. Follow 
directions on the container. As a general formula, mix 
equal parts of paste and the recommended solvent. 
Large pores require a thicker mix than small pores. A 
slightly thinner mixture should be spread on 
butternut, limba, and walnut. Remember, less thinner 
is needed if you add liquid stain. Start with about 
equal portions of stain and thinner. The final consis- 
tency for most applications should be that of paint. 
Proportions of filler and thinner for various consis- 
tencies are shown in Figure 47-10. 

Mix only what is needed. Filler begins to set 
after a few hours and becomes useless. Calculate 
the area to be filled. For example, note the four-shelf 
bookcase in Figure 47-11. It is 3’ wide, 5’ high, and 
1’ deep (900 x 1 500 x 300 mm). You want to fill both 
surfaces of the sides, shelves, and top. The back and 
bottom need only one surface filled. The total area is 
about 65 sq ft (6 m2). Thus, mix about 1 1/3 Ib 
(0.5 kg) of filler. 

The most common method for filling involves 
applying filler with a brush and wiping off the excess 
with burlap or a coarse cloth. Prepare a separate 
brush for filler applications. Cut the bristles about 
- half their normal length. You can also wipe on filler 


Chapter 47 Preparing the Surface for Topcoating 737 


Heavy Mix (16-LB Base) = 


. Approx. Amount 
Needed 


5 pt 
2 qt 
2 pt 
1 pt 
1/2 pt 


“Medium Mix (12-LB Base) 
. Approx. Amount 
Needed 


Paste 


2qt 10 oz 
at 5 OZ 
1 pt 20 oz 10 1/2 oz 
aa 5 1/4 oz 
Thin Mix(8-LB.Base) 
Approx. Amount 
Needed 


Paste Thinner 


1 gal 

3 qt 

3 pt 

1 1/2 pt 
12 oz 


Figure 47-10. A heavy mix works best with woods 
having large open pores, such as oak. A medium mix is 
adequate for most woods. A thin mix might be made to 
smooth woods having small pores. 


Figure 47-11. Consider all exposed surfaces when you 
are estimating quantities of filler. 
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with a pad of burlap or coarse cloth. You can discard 
the pad afterwards or save it with a bit of solvent in 
a sealed glass container. Have a different wiping pad 
jar for each color of filler applied regularly. 

The steps to apply filler are as follows: 

1. Dust the surface with a tack cloth or vacuum 
cleaner. 

2. Spread and rub in a proper mix of filler along 
and across the grain. 

3. Leave a wet, even film of excess paste on the 
surface. 

4. Allow the filler to set until the solvent evapo- 
rates (the surface becomes dull). This takes 15 
to 30 minutes. 

5. Rub a burlap pad across the grain to remove 
excess filler. This also packs filler into the pores. 

6. Wipe lightly along the grain with a soft tack 
cloth. Any streaks across the grain should 
disappear. See Figure 47-12. 

7. Remove filler from inside corners with rag 
over stick. 

8. Wipe clean any areas where the filler has dried 
too much using a rag moistened with solvent. 
Filler left on the surface will feel rough and 
cloud the grain. 

9. Inspect the surface. Be sure excess filler is 
removed. Make sure all pores are filled level. 

10. Let the surface dry at least overnight, prefer- 
ably one to two days. 

Filler contains dryers. If you fail to remove 
unwanted filler before it cures, solvent may not 
remove it later. Abrasives are needed then. You may 
have to restain the sanded area. 

When using a stain/filler mixture, achieve the 
desired color the first time. If the surface appears 
too dark, you can lighten it somewhat by rubbing 
with a tack cloth saturated with solvent before the 


Figure 47-12. The last step in filling is to wipe lightly 
along the grain to remove any leftover filler and smooth 
out streaks. (Carver-Tripp) 


filler and stain dry. To darken a surface before the 
filler dries, lightly wipe on another coat of stain. 
Use penetrating stain for oil-base fillers. If the 
coating has dried, a pigment stain may be needed to 
darken the surface. 

Once the filler has dried, topcoat the surface with 
a penetrating finish or seal it for a built-up finish. 


Sealing 


Sealing means to apply a barrier coat between 
the stain or filler and the topcoating. Apply a coat of 
sealer under built-up topcoatings on lumber and 
wood products for two reasons: 

% Prevent stain or filler dyes from bleeding into 
the topcoat. Without sealer, dyes can work 
their way to the surface for years after the 
finish is applied. This is evident when you 
see stain on a dusting cloth, especially when 
cleaning with furniture polish. Bleeding is 
more likely to happen when natural, rather 
than synthetic, materials are applied. 

% Prevent the topcoat from being absorbed into 
the wood. Wood fibers are like a sponge. 
Sealers reduce or prevent future coatings 
from being absorbed, allowing the topcoat to 
dry more evenly. You should not be able to 
see contrasting dull and shiny areas after 
applying a topcoat. 


Types of sealers 


It is important that you select the right sealer. Over 
water soluble dye stains, apply a sealer with an alcohol 
or mineral spirits solvent. For alcohol soluble stains, 
apply a sealer thinned with mineral spirits. Over oil 
stains and other stains thinned with mineral spirits, 
shellac makes a good barrier. Many synthetic topcoat- 
ings provide their own barrier to dye penetration. Read 
the container label if there is a question. 

Select sealers according to the topcoating you 
apply. The three basic types are shellac, varnish, and 
lacquer. Some have limited applications. They can 
be used only on one type of topcoating. For 
example, lacquer applied over a varnish sealer 
likely would react as paint remover. Check the 
manufacturer’s instructions on the container of 
topcoating before making a selection. They might 
tell you not to use a sealer. 


Shellac sealer 

A shellac sealer thinned with alcohol and 
mineral spirits provides an excellent barrier under 
most topcoatings. Apply white or orange shellac 


thinned to about a 1% lb cut. This prepares the 
surface for thicker shellac, varnish, and enamel. 
However, remember that shellac is not resistant to 
water. Therefore, do not allow the surface to become 
wet accidentally before the topcoating is applied. 
Also consult the topcoating’s container label before 
applying a shellac sealer. Some new synthetic 
finishes will not adhere well to shellac. 


Varnish sealer 


Products labeled as varnish sealer for natural 
resin varnish may consist of shellac, thinned 
varnish, or a synthetic material. Varnish thinned 
50% with mineral spirits makes an adequate sealer. 


Lacquer sealer 


A thinned coat of lacquer may not be adequate 
under a lacquer topcoat. Unlike other finishes, a 
new coating of lacquer dissolves the previous layer 
somewhat. Select products specifically advertised 
as lacquer sealer or lacquer sanding sealer. Lacquer 
sealer contains added ingredients that prevent it 
from dissolving under a fresh (wet) lacquer topcoat. 


Sanding sealer 


Sanding sealer is a multipurpose material gener- 
ally compatible with varnish, lacquer, and synthetic 
varnishes. See Figure 47-13. Except for spraying, it 
likely will not need to be thinned. Sanding sealer can 
be sanded without a gummy buildup. This allows 
you to smooth dust particles and minor defects. 
Check the container label for the drying time. It 
varies from one to two hours, but products differ. 


aii 
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Figure 47-13. This sanding sealer is especially formu- 
lated for lacquer. (United Gilsonite Laboratories) 


’ 
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Sealing wood 

Apply sealers by any method; spraying provides 
the best results. Be aware that topcoatings are too 
thick to be used as a sealer and must be thinned first. 
Thinning increases the penetration of resins into the 
wood fibers. A good rule of thumb is to mix equal 
amounts of sealer and solvent. However, some manu- 
facturers recommend 20% thinner and 80% sealer. 
Check the label of the topcoating container. 


Sealing metal 


Sealing metal does not serve the same purpose as it 
does for wood. The sealing coat on metal usually is 
thinned clear lacquer used to help the topcoat adhere 
better. This technique would be applied on a decorative 
polished metal surface, such as a brass nameplate. 

Metal polishes contain very fine abrasives and 
wax. They must be removed with a solvent, such as 
acetone or lacquer reducer. Do not touch the metal 
surface after cleaning it. Oil in your skin can tarnish the 
metal and prevent good adhesion of the sealer coat. 


Priming 

Priming prepares the surface for an opaque 
coating. Primer seals wood pores and hides the 
grain in preparation for opaque built-up topcoat- 
ings. See Figure 47-14. Apply it to metal to help the 
topcoating adhere. It might also form the base coat 
for a decorative glaze or finish. 

Good quality primers are highly pigmented and 
resinous. They hide all grain, watermarks, and stains. 
Using a color of primer different from the topcoating 
helps you detect thin areas in the topcoating. Sealers 
can also be applied beneath opaque finishes. However, 
an extra application of topcoat may be necessary. 

Priming materials must be compatible with the 
topcoatings. Manufacturers often suggest primers, 
such as: 

æ Oil-base primers for oil-base or alkyd enamels. 

3 Latex primers for water-base or alkyd enamels. 

% Lacquer-base primers for opaque lacquer. 

In addition, spot priming, or sealing, is recom- 
mended on construction grade lumber. You can apply 
aluminum paint or shellac to knots and end grain. This 
prevents natural resins from bleeding into the topcoat. 


Applying primer coatings 

Most any application method is suitable for 
primer. Coat all surfaces evenly and wait for the 
film to dry completely. Inspect for any rough areas, 
as well as thick or thin areas. Sand rough places and 
apply more primer, if necessary. 
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Figure 47-14. A—Prime wood surfaces that will receive an 
enamel topcoat. (Carver-Tripp) B—The even tone of an 
opaque topcoat is found in contemporary furniture. (Lane) 


Priming wood products 


Manufactured wood products are gaining popu- 
larity as cabinetmaking materials. Fiberboard and 
particleboard are treated differently from plywood 
that is sealed and primed like lumber. Composite 
products are manufactured in wax coated molds. 
The wax helps release the bonded material from the 
mold. Wax can interfere with the adhesion of a 
finish. Therefore, wipe the surface using a cloth wet 
with mineral spirits or lacquer thinner. Then apply 
sealer or primer as on other wood surfaces. 


Priming metal 


Metal products often need priming, especially 
as a preparation for an enamel topcoat. White, gray, 
red, or black primers are available. Apply a colored 
primer that will contrast with the topcoat color. It 
helps show where topcoatings are thin. 


Before applying a primer, rub the surface with 
fine grit silicon carbide paper or steel wool. A wire 
brush may be necessary to remove any rust or 
roughness. Finally, clean the surface with acetone or 
lacquer thinner. 

Spraying is the best method for priming metal. 
Coat small areas using an aerosol can. 


Decorative Finishes 


Several kinds of decorative surfaces appear in 
cabinetry and furniture. Most of these are made by 
applying a contrasting color glaze over a base coat. 
The exception is shading, in which a dark stain is 
applied over a light stain or sealed natural surfaces. 
Once the two coats are applied, the surface is scraped, 
wiped, or otherwise treated .to create the novelty 
effect. A protective clear topcoating may be applied 
last if the glaze is not durable enough. The various 
decorative finishes covered in this section include: 

x Antiquing. 

Æ Shading. 

x Gilding. 

Æ Graining. 

* Marbleizing. 

* Mottling. 

* Spattering. 
* Stippling. 

The base coat is an opaque finish needed to give 
the surface a consistent solid color. This allows you 
to use hardboard, particleboard, or other panel 
products. The glaze coat provides the decorative 
finish. Special glazing compounds are available. 
You can also use oil or latex enamel. The glaze coat 
is treated while wet. Work on limited areas, espe- 
cially with latex materials. They begin to set sooner 
than oil base glazes. 

Decorative finishes require practice to perfect. 
Consider making test panels before applying finish 
to any product. 


Antiquing 

Antiquing highlights a surface and makes it 
look worn. See Figure 47-15. This is done by wiping 
portions of a glaze coat so that the base coat shows 
through. This effect is similar to shading, where 
stain is wiped for highlighting. 

Begin by studying the shape of the product. 
Decide where it might receive the most wear. These 
are the areas where the glaze will be wiped away. 
Then apply a base coat of the desired color. Prime 
first or apply two base coats to unfinished wood. 
Next, apply an even coat of commercial glazing 


Figure 47-15. Antiquing makes a surface look worn. 


liquid. You might also buy an antiquing kit that 
includes glaze. Let the glaze coat set until it is tacky. 
Then, rub the surface with a cloth. (Dampen the cloth 
with solvent if the glaze does not wipe up easily.) 
Rub those areas where wear is most likely to occur— 
edges of tables, around drawers and door pulls, and 
along smooth leg surfaces. Once the glaze coat dries, 
apply a clear built-up finish, such as polyurethane. 


Shading 

Shading is much like antiquing, but highlights 
stained surfaces so that the grain is still visible. See 
Figure 47-16. The final effect looks similar to 
scorching, explained in Chapter 45. The base coat is 
either sealer over unfinished wood or a light stain 
and then sealer. You need to prevent the glaze coat 
from bleeding into the base coat. Then spread on a 
thin coat of darker stain. Wipe away the stain where 
wear would occur, allowing the original stain to 
show through. Apply another sealer coat to prevent 
the stain from bleeding into the topcoat. 


Gilding 

Gilding involves outlining and highlighting edges 
and other areas with gold paint. See Figure 47-17. 
Finish the product first. Usually, gilding is done 
over opaque finishes. Then add the gold enamel or 
paint with an artist’s paintbrush. You might want to 
use masking tape to guide your work. Otherwise, 
have a cloth wet with solvent to remove any 
unwanted wet gilding. 


Graining 

Graining gives the appearance of wood grain 
over poorer quality woods and manufactured panel 
products. See Figure 47-18. Begin with a tan or light 
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Figure 47-16. Shading is much like antiquing, except that 
the grain shows through. (United Gilsonite Laboratories) 
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Figure 47-17. Gilding over an opaque lacquer topcoat. 


brown base coat. The color depends on the wood 
you want to imitate. For example, imitating 
mahogany would require a little red coloring in the 
base coat. The graining or glazing color should be 
similar to the base coat, but provide enough contrast 
to give the grained effect. The grain lines are made 
with a brush or coarse comb-like applicator. 
The procedure is as follows: 

1. Spread a thin layer of the grain, or glaze, coat. 
Allow it to just begin to set. This prevents the 
glaze from flowing once you comb it. 

2. Rake the applicator over the surface lightly. 

3. Allow the glazing to set several minutes more. 

4. Brush lightly over the grained area with a clean, 
dry paintbrush. Make short brush strokes to 
blend the glazing and base coat somewhat. 

You can add imitation knots with a fingerprint. 
Then curve nearby grain around the fingerprint 
with an artist’s paintbrush. 
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Figure 47-18. Special graining tools are available that 
simplify the process. (United Gilsonite Laboratories) 


Marbleizing 

Marbleizing creates a simulated marble surface. 
It produces a vivid effect and is most often applied to 
the top surface. The steps illustrated in Figure 47-19 
are as follows: 

1. Spread the wet glaze over a dry base coat. You can 
coat a light glaze coat over dark base coat or just 
the opposite. Select colors that imitate marble. 

2. Press crumpled wax paper or plastic wrap 
lightly against the glaze. 

3. Lift the plastic or paper straight up from the 
surface. 

4. Add to the decorative streaks by going over 
some of the lines with a stiff plastic edge. 

Another technique is to create additional 
contrasting streaks and/or color spot effects. Do so 
by dripping glaze on a wet base coat. No brushing 
or rubbing should be done. Allowing the glaze to 
set a few minutes before applying it will lessen the 
amount it spreads over the base coat. 


Mottling 


Mottling provides overall color and pattern 
variations. See Figure 47-20. This can be achieved by 
adding or removing glaze from a base coat. For this 


Figure 47-19. A—Marbleizing being done with a black 
glaze coat over a white base coat. B—The color effects 
can also be reversed. 


Figure 47-20. Mottling provides blotches of different shades. 


effect, you need to make a mottling applicator. It can 
be a small piece of sponge, textured carpet, or pad of 
burlap. Shape it into the pattern you wish to create. 
To give a mottled effect by adding glaze to the 
base coat, proceed as follows: 
1. Dip the applicator into the glaze. 
2. Press it against the dry base coat. 
3. Add to the effect by twisting the applicator. 
To create the mottled effect by removing glaze, 
proceed as follows: 
1. Spread a smooth glaze coat. 
2. Press a solvent-dampened mottling applicator 
against the wet surface. Twist it if you wish. 


Spattering 

Spattering involves applying a simulated 
distressing to an opaque base coat. Dip a paintbrush 
in dark enamel and tap the handle against a dowel or 
wood scrap to create random dots on the surface. 


Stippling 

Stippling creates an even textured pattern on 
the surface with a series of dots, Figure 47-21. 
Apply a base coat and let it dry. Pour a small 
amount of glaze coat into a flat container. A paint 
can lid works well. 

Select a stiff stippling brush, plastic netting, or 
other coarse material to create the effect. Touch the 
bristle tips or netting to the glaze. Then transfer the 
colored dots to the base coat. 


Think Safety—Act Safely when 
Preparing Surfaces for Topcoating 


Note any health and safety cautions printed on 
the label of the finish container. They may identify 
that the product is toxic, a skin irritant, or flam- 
mable. Follow these guidelines when working with 
finishes and solvents. 

æ Wear eye and face protection. 

æ Wear protective clothing. 

æ Wear rubber or plastic gloves to protect 

sensitive skin. 

æ Learn if you are allergic to any of the 

ingredients. 
æ Have a fire blanket handy. 
æ Have the proper fire extinguisher and know 
its location. 
æ Extinguish all flames and provide ventilation. 
æ If you experience any discomfort, contact a 
physician. 
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Figure 47-21. Stippling gives a textured appearance. It 
can be done with a sponge or nylon scrubbing net. 


Summary 


This chapter has covered a number of steps in the 
finishing process. The most common order of events 
to prepare for topcoating includes washcoating, 
staining, filling, and sealing. The sealer is omitted if 
you plan to apply a penetrating topcoating. Each 
step plays an important role in the attractiveness of 
the completed product. The washcoating evens stain 
penetration, especially in species having great varia- 
tions in density between spring wood and summer 
wood. Staining alters the color of the wood. This may 
be done to enhance the grain, conceal the grain, or 
make a low-cost wood look like a more expensive 
species. Filling may be done before or after staining. 
Packing filler into the large pores of open grain wood 
levels the surface. Sealing follows filling when a 
built-up topcoating will be applied. Sealer prevents 
stain from bleeding into the topcoat. It also prevents 
the topcoat from soaking into the wood. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Describe the effect different densities of spring 
wood and summer wood have on staining. 

2. Coating a prepared wood surface with thinned 
sealer or stain controller is known as 

3. When might you choose a pigment oil stain 
over a penetrating stain? 

4. Identify the advantage NGR stains have over 
water stains. Are there any disadvantages? 

5. What is the primary purpose of spirit stain? 

6. When might you choose not to use filler on an 
open grain wood? 
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. List the steps taken to apply a paste filler. 


What type of built-up topcoating materials may 
not require a sealer? 


. The sealing coat on metal is usually 
. Primer is applied to metal to help the © 


topcoating : 


aE 


12 
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Why would you select a primer color that 
contrasts with your enamel topcoating? 

Two decorative finishes that make the product 
look worn are and 

A decorative finish that gives the appearance of 
wood over an opaque base coat is 


Topcoatings 


Objectives 


After studying this chapter, you will be able to: 

% Select and apply penetrating or built-up topcoatings. 

% Degloss the surface between coats of finish. 

æ Polish a dry film. 

X Apply decals, stencils, stripes, and other surface 
accents. 

% Remove old or unsatisfactory coatings. 


Important Terms 
alkyd resin penetrating penetrating finish 
finish phenolic resin pene- 
built-up topcoating trating finish 
decal polishing compound 
enamel resinous penetrating 
flocking finish 
high-build coating shellac 
lacquer stencil 
low-build coating stripe 
natural oil penetrating = topcoating 
finish varnish 


nonvolatile materials volatile liquid 


Topcoating is the final protective film on an 
assembled product. It is a penetrating or built-up layer 
of finish that resists moisture, dirt, chemicals, stains, 
and daily wear. Traditionally, natural materials have 
been used for the topcoating. However, synthetic 
products offer improved characteristics such as hard- 
ness, fade resistance, durability, and elasticity. 

The topcoating may be clear or opaque. Clear 
coatings are applied over fine woods so that you see 
the beauty of the grain. Opaque coatings hide the 
surface and are applied to manufactured wood 
products and poor quality lumber. 

Ingredients in a topcoating are either volatile or 
nonvolatile. The volatile liquid evaporates as the 
finish dries. It includes the solvent or water that 
helps you spread the finish. The nonvolatile 
materials form the protective coating and do not 
evaporate. They may include resins, silica, oil, 
driers, and possible pigments or dyes. 


Always consider the environment when 
applying any topcoating. Dust in the air may settle 
on a wet coating and create a rough surface. High 
humidity can slow the setting and curing time for 
finishing materials. Ventilation is necessary where 
toxic solvents and resins are present. Also, prepare a 
nearby place to store newly coated, wet products. 
Make it easy to transfer a product to the drying area. 

Topcoatings, skillfully applied, help create high 
quality products. The topics described in this 
chapter include selecting and applying penetrating 
and built-up topcoatings, deglossing, polishing, 
and applying surface accents. 


Penetrating Topcoatings 


Penetrating finishes soak into the wood, leaving 
the grain texture as they protect the surface. The 
primary advantage of penetrating finishes over 
built-up films is that scratches or stains are easy to 
fix. Most often, you simply apply another coat. 
Rubbing scratches, ring marks, and stains with fine 
steel wool dipped in finish covers these defects. 

Remember that these products need to pene- 
trate. Therefore, do not apply a sealer or pigment 
stain. There are natural oil and synthetic resin pene- 
trating finishes. Each is applied by wiping. See 
Figure 48-1. 


Natural finishes 


. Natural penetrating finishes are organic mate- 
rials. They include linseed oil, tung oil, and pene- 
trating wax. Natural oil finishes take time, patience, 
and much rubbing. Multiple coats are required. 
Each coat may take several days to dry. 


Linseed oil 

Linseed oil is extracted from the seed of the flax 
plant. It is available in a raw or boiled form. See 
Figure 48-2. Raw linseed oil is a greenish-brown, 
slow drying liquid. It is water repellent and helps 
restore natural oils to unfinished wood. Boiled 
linseed oil is processed to reduce drying time. Yet, it 


745 


746 Modern Cabinetmaking 


retains the same water repellent properties of raw 
oil. With either product, you must apply multiple 
coats, waiting a day or more between applications. 
A properly applied linseed oil finish can take 
several months to achieve. As many as 10 or more 
applications may be needed to bring out a beautiful 
soft luster. Yet, the coating resists water, heat, and 
most stains. 

Linseed oil is best applied while warm. When 
heated, it is thinner and penetrates better. The steps 
to apply a linseed oil finish are: 

1. Thin two parts of linseed oil with one part of 
turpentine or mineral spirits. 

2. Heat the mixture so that it is warm, but not hot, 
to the touch. Use a double boiler to prevent the 
danger of fire. 

3. Wipe on a generous amount of oil, spreading 
the film over small areas at a time. 

4. Rub each section until the linseed oil is 
absorbed. This takes from 5 to 30 minutes, 
depending on the condition of the wood and 
the temperature of the oil. 

5. Wipe the surface with a tack cloth containing 
mineral spirits to remove excess oil. 


Figure 48-1. A clear, gloss finish is being applied as a 
protective coat. (United Gilsonite Laboratories) 
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Figure 48-2. Two forms of linseed oil. (Klean-Strip) 


6. Wait one to three days and repeat the proce- 
dure. Wait longer between later coats, up to a 
week after 10 coats. 


Tung oil 

Tung oil comes from the seeds in the fruit of the 
tung tree. You can find pure tung oil, but it dries 
much too slowly. It is best to use polymerized 
tung oil, the equivalent of boiled linseed oil. See 
Figure 48-3. You can, however, speed up the drying 
time of pure tung oil by adding a drier. Typically, 
this product is sold as Japan drier. 

When applied, tung oil has a slightly amber 
color. It dries rapidly to a hard, durable glossy film 
resistant to water, heat, and most stains. Once 
applied, the color and gloss level remain fairly stable. 

Tung oil is easier to apply than linseed oil. 
Fewer coats and less rubbing are needed to create 
the desired luster. The steps are as follows: 

1. Cover small areas (one to two square feet) at 

a time. 

2. Rub the oil into the surface. 

3. Continue to work to a dry edge in small areas 
until the entire surface is coated. 

4. Recoat areas where you see that the gloss is 
uneven. 
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5. Allow the coat to dry overnight or as directed 
on the container. 

6. Apply two or more coats. 

7. Reapply a coat, as needed, to maintain the 
luster of the finish. 


Penetrating wax 


Penetrating wax is a combination of oil and wax, 
and possibly stain. Typically, a penetrating wax 
requires only one or two wiped coats. After 10 to 15 
minutes, buff away the excess to bring out the luster. 


Synthetic penetrating finishes 


Synthetic penetrating finishes contain either 
alkyd or phenolic resins. They are the easiest coat- 
ings to apply and among the most durable. Unlike 
oils, they typically require only one coat. Additional 
coats build up on the surface, hide surface damage, 
and offer more protection. 


Alkyd resins 


Alkyd resin coatings are relatively inexpensive 
and provide a glossy finish; but they are not water- 
proof. Limit their use to wall paneling and other 
surfaces that do not get damp or receive daily wear. 
Alkyd resins lack resistance to solvents, such as 
alcohol, and some acidic foods. 


Phenolic resin 


Phenolic resin finish is more durable. See 
Figure 48-4. The dried film has the glossiness of an 
alkyd, but resists moisture, household chemicals, and 
food stains. The resin seals wood pores, leaving a 
hard film. Two phenolic resin finishes you might 
come across are sold as Danish oil and antique oil finish. 


Figure 48-4. Phenolic resin finish offers excellent 
protection. (Minwax) 
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Applying synthetic resinous coatings 

Penetrating synthetic resins are easy to apply. 
They dry in less than 24 hours. The finish can be 
brushed or wiped on. Coat the surface evenly. Softer 
portions of the wood or veneer absorb more liquid 
than dense areas. Continue to apply coatings until 
no dull spots are seen and the gloss level is even. 
Allow the film to dry. This could take from 8 to 24 
hours. Hand rub the dry surface with steel wool or 
other fine abrasive. A second coat may be applied. 
However, always check the directions given on the 
container label. 


Built-Up Topcoatings 

Built-up topcoatings consist of one or more 
layers of finish built up on the wood’s surface. See 
Figure 48-5. A skillfully applied built-up finish is 
beautiful and requires little maintenance unless 
damaged. At times, you may have to remove an old 
finish and replace it. 

Like penetrating finishes, built-up topcoating 
materials can be either natural or synthetic. Natural 
coatings include shellac, lacquer, varnish, and 
enamel. Synthetic products generally are more 
durable and resistant to moisture and chemicals. 
They include epoxy and synthetic varnish, lacquer, 
or enamel. Some synthetic finishes come in two 
parts, a resin and a catalyst. These are mixed 
together at the time of application. 


Figure 48-5. Built-up topcoats form a smooth, wear- 
resistant film. (Thomasville) 
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Built-up topcoatings contain various amounts 
of resins, oils, silica, driers, and possibly pigments. 
Resins, oils, and driers dissolve in the solvent. 
Pigments and silica are insoluble. They are held on 
the surface by dried resins. Pigment is finely 
powdered coloring added to primers, enamels, and 
sometimes clear coatings with stain. Silica is clear, 
powdered sand that adds thickness to the coat and 
controls surface reflection. Finish may be labeled as 
gloss, semigloss, satin, or possibly flat. 

A drier is an additive that causes chemical 
changes in the coating material. Once dry, the film is 
not affected by the solvent used to thin the finish. For 
example, you can clean a dry varnish or latex finish 
with mineral spirits or water. By contrast, there is no 
drier in shellac and lacquer. Rubbing these films with 
alcohol or lacquer thinner softens the coating. 

The oils in a built-up finish help spread the wet 
film. For many years, linseed oil was the accepted 
oil additive. A recent advancement in technology is 
emulsified oil. It mixes with a mineral spirits 
solvent finish and allows you to cleanup with soap 
and warm water. Always read the instructions on 
the container label for application and cleanup. 

The viscosity of a finish also affects how well it 
spreads. Not all built-up finishes are liquids. The 
words dripless or gel may appear on the container 
label. These materials are thicker than normal and 
leave fewer runs or sags. You might perform a 
viscosity test when preparing to spray a finish. 
Refer to Chapter 46. 

Finishes are also classified as low-build and high- 
build. High-build coatings—varnish, enamel, and 
polyurethane—create a thick protective film quicker. 
Low-build coatings—shellac and spray lacquer— 
require more coats to achieve the same thickness. 


Shellac 


Shellac is a natural resin for washcoating, sealer, 
and topcoating. A dried shellac film is hard, but can 
be softened by water and heat. The resin is sap taken 
from trees in southeast Asia. It is extracted and 
converted by a small lac bug to a honey-like 
substance deposited on tree trunks. The dark brown, 
gummy material is harvested, refined, and sold as 
orange shellac. See Figure 48-6. However, most 
shellac is bleached and sold as the more popular 
white shellac. Orange shellac is applied to dark 
woods or to darken lighter wood surfaces. White 
shellac has little effect on surface color. Mixing 
orange and white shellac for color effects is not 
recommended. Deeper colors can be obtained by 
mixing alcohol-soluble aniline stain with alcohol, 
and adding it to the prepared shellac liquid. 


Shellac has a given shelf life. Check the expira- 
tion date on the container label. As it ages, shellac 
becomes gummy and will not dry properly. 

Shellac is sold as a liquid, or as flakes ready to 
be dissolved in denatured alcohol or shellac solvent 
(synthetic alcohol). The consistency of shellac is 
rated by cut. See Figure 48-7. For example, a 3-lb cut 
is the consistency of 3 lbs (75 g) of shellac mixed in 
a gallon (4 1) of solvent. Thinner cuts spread easier. 
Brush or spray the first and second coats with %-Ib 
to 1%-lb cut. For the final film, mix a 2-lb or 3-lb cut. 
When brushing, keep your strokes to a minimum. 
Apply the liquid quickly with one or two strokes. 
Go over the area just enough to remove bubbles or 
blemishes. The same cut is used for spraying. Allow 
two to four hours between the first and second 
coats. Wait eight hours between successive coats 
and before buffing the final coat. Sand surface 
between coats with 150 to 180 grit paper. 


French polish 


French polish creates a beautiful luster and has 
been used for generations on quality furniture. The 
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Figure 48-6. Shellac is a nontoxic, natural finish. (Parks) 
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Figure 48-7. Thin shellac so it spreads properly. 


process consists of applying a combination of 
shellac and boiled linseed oil. Mix a 3-lb cut of 
shellac. Then add an equal amount of oil. 

Applying a French polish requires heat. On a flat 
surface, the heat is generated by rubbing a cloth 
dipped in the mixture with rapid, straight strokes. 
After several applications, rub with a circular 
motion. Allow each coat to dry completely. As you 
can see, a French polish requires strenuous work. 
This is why it is mostly applied on the lathe, where 
the turning part creates friction heat. See Figure 48-8. 


Lacquer 


Lacquer is a hard, durable, and water resistant 
finish most noted for its fast drying time. Until the 
early part of the 20th century, lacquer was a refined 
form of resin produced by the lac bug. Today, most 
lacquer is synthetic. See Figure 48-9. The fast drying 
time of lacquer reduces the problem of dust settling 
on the newly-coated product. Like shellac, natural 
lacquer does not repel direct exposure to water, 
which can turn the finish a milky color. 


Figure 48-8. French polish applied on a turned part. 
Guard removed to show operation. 
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Figure 48-9. Clear gloss synthetic lacquer is best aTa 
by spraying. (Parks) 
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Synthetic lacquer typically includes one or more 
clear resins, a plasticizer, and solvent. Resins that 
provide body for the film include nitrocellulose, 
acrylic, and vinyl. The plasticizer gives the dried 
film added flexibility, especially needed on woods 
with poor dimensional stability. Lacquer is thinned 
only in a solvent that contains acetates, alcohols, 
and hydrocarbons. It is wise to purchase thinner 
and lacquer from the same manufacturer. 

Silica may be added to change the reflective 
nature of the dried film. You can buy gloss, satin, 
and flat lacquer. However, the final sheen can be 
changed by polishing. Several brands of lacquer can 
be bought with pigments added for color. 

Lacquer is applied by brushing or spraying. For 
quality work, spraying is recommended. You must 
buy lacquer based on the application methods. 
Lacquer is sold in one of two forms: brushing- or 
spray-grade. Brushing lacquer contains a retarder 
that increases tack time by slowing evaporation. 
This type can be thinned for spraying. Spray-grade 
lacquer is thin and fast drying. Brushing a spray 
lacquer leaves the surface rough with brush marks. 

Apply lacquer products over water and NGR 
stains. Penetrating stains bleed into the topcoat. 
A lacquer sealer coat between stain or filler and 
the topcoat is best. Also apply a sealer over 
mahogany and rosewood; their natural dyes bleed 
into lacquer solvent. 

Lacquer vapors are extremely flammable. 
Extinguish all nearby flames, such as pilot lights. Be 
sure that the finishing room is well ventilated. Wear 
a respirator to prevent inhaling toxic fumes. 

Thin four parts lacquer with one or two parts of 
solvent for all but the final coat. This ratio will 
spread easier and there will be fewer blemishes. 

Spraying is done following the guidelines given 
in Chapter 46 and the directions on the lacquer 
container label. Two or three coats usually are suffi- 
cient. Beware of a heavy-center spray pattern. This 
indicates that the mixture is atomizing poorly and 
should be thinned. Increasing the air pressure or 
lowering the fluid feed pressure also may solve this 
problem. Except for blemishes, it is not necessary to 
sand each dried coat. Lacquer softens the previous 
coat somewhat, thus promoting good adhesion. 
However, you might sand the surface with 180 to 
220 grit abrasive paper to remove dust. 


Varnish 

Varnish is an excellent topcoat for wood and 
manufactured wood products. It consists of resins 
(natural or synthetic) in a vehicle of solvent and 
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rier. When the solvent and drier evaporate, a 
durable, thick film of resin remains. This film resists 
heat, impact, abrasion, alcohol, water, and most 
chemicals. Varnish is sold in aerosol cans and 
various size containers. See Figure 48-10. 

Cabinetmaking varnish generally is clear, with 
gloss, semigloss, or satin finish. Stain may be 
added to make the topcoat a one-step process. See 
Figure 48-11. This can be done because the thick 
film of varnish usually does not require a sealer 
over bare wood. Colorants make varnish a suitable 
glaze coating for an opaque coating on manufac- 
tured wood products. 

The properties of a varnish depend on the resin. 
Products with natural resins are not as tough as 
synthetics. They also tend to yellow. Except for 
some rubbing types, natural resin varnish is no 


Figure 48-10. Varnish comes under different names in 
various forms. (Carver-Tripp) 
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Figure 48-11. Varnish with stain added is a one-step 
finishing process. (Benjamin Moore) 


longer used. Synthetic varnishes are sold under the 
name of a number of manufactured resins, such as 
acrylic, polyurethane, and urethane. 

Varnishes sold under the name spar or marine 
are extra tough products. The ingredients vary 
among manufacturers, but all dry hard and resist 
heat, acid, moisture, and chemicals. They are good 
for wooden boats, patio furniture, doors, and other 
exterior applications. 


Natural varnish 


In natural varnish, the resin is rosin. Linseed oil 
is the drier. Turpentine or mineral spirits is the 
solvent. These varnishes are slightly yellow in color 
and continue to yellow over time. The film is 
formed by evaporation of the solvent, leaving a 
decorative and protective coating of resin. 


Oleoresinous varnish 


Oleoresinous varnish (oil and resin combina- 
tion) is a modified natural resin topcoating. The 
resin may be ester gum or rosin. However, synthetic 
resins may be mixed in for special applications. 
Drying oils likely will be synthetic. Mineral spirits 
or turpentine is the solvent. Unlike natural 
varnishes, oleoresins cure by a chemical reaction, 
not by evaporation. This coating is moisture- 
resistant, and tends to darken with age. 


Synthetic varnish 


Synthetic varnishes are similar to natural 
products. They also contain a mixture of resin, 
drying oil, and solvent. Most set by solvent evapo- 
ration and cure by a chemical reaction, either with 
air or with another chemical. Some contain emulsi- 
fied oils, which allow you to clean up equipment 
with soap and warm water. A powdered silica “flat- 
tener” may be added to create a satin, rather than 
glossy, luster. 

Most synthetic varnishes can be used without 
any special preparation. Two-part catalyst 
varnishes have to be mixed according to directions 
when you are ready to apply them. They cure by 
chemical reaction and must be spread within a short 
time. Mixed finish cannot be stored. 

Each type of resin offers unique physical prop- 
erties. Some companies mix several resins to 
produce special products. A container of varnish 
may not even say varnish. Instead, the product is 
simply labeled by the resin. 

% Acrylic varnish. Acrylic is a tough, very 

clear protective film. Some acrylics use 
emulsified oils. 


#% Alkyd varnish. Alkyd resin varnish varies 
from clear to somewhat yellow, depending 
on the manufacturer. It does not yellow 
further over time. The dried film is tough, 
hard, and durable, but can be brittle. The 
alkyd-base spar varnish contains an ultravi- 
olet inhibitor to reduce fading caused by 
sunlight. 

% Epoxy varnish. Epoxy varnish is extremely 
tough, elastic, and durable. It comes as a 
two-part product. Proportions of resin and 
catalyst are mixed at the time of application. 

Æ Phenolic varnish. Phenolic resin varnish has 
very high resistance to water, alcohol, and 
other corrosive materials. It is excellent for 
marine use as well as for bars and tabletops. 
The finish comes as either a one-part or two- 
part coating. Like natural varnish, phenolic 
resin varnish can yellow over time. 

æ Polyurethane varnish. Polyurethane is the 
most wear-resistant of synthetic varnishes. 
See Figure 48-12. It can be applied, without 
thinner, straight to unsealed wood. No sepa- 
rate sealer is needed. It is elastic and will 
withstand impact well. Polyurethane also 
resists abrasion better than other synthetic 
resins. It holds up well against commonly- 
used chemicals (alcohol, food acids, house- 
hold cleaners). Polyurethane is available as a 
gloss, semigloss, satin, and flat finish. You 
can also buy it with stain already added. 
Clear polyurethane may yellow slightly. 

æ Urethane varnish. Urethane and polyurethane 
have the same film characteristics and dura- 
bility. The difference is that urethanes are more 


Figure 48-12. Polyurethane forms a hard, durable surface 
for floors, furniture, and paneling. (United Basanti 
Laboratories) 
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moisture resistant. They come as either one- or 
two-part coatings. Single mixtures dry by 
evaporation or moisture curing. Moisture- 
curing urethane absorbs moisture from the air 
to shorten the curing time. 

Two-component urethanes are similar to 
epoxy coatings. They have high resistance to 
many liquids. The film is flexible and 
durable, but tends to yellow. Bowling lanes 
and gym floors often receive this treatment. 


Applying varnish 

Varnish, because it is a thick liquid, can trap 
air bubbles. Stir, never shake, varnish to mix the 
ingredients. Then let it sit for several minutes to 
allow air bubbles to rise to the top. Otherwise, the 
bubbles are transferred to the surface during 
applications. 

Varnish, at the proper viscosity, spreads easily 
by brushing. Keep brush strokes to a minimum, one 
or two strokes. Excessive brushing will produce an 
uneven film layer. 

Small objects can be dipped. However, you 
must watch closely for runs and sags. 

Most varnishes cannot be sprayed at can consis- 
tency. It is best to thin three parts liquid with one 
part thinner to prevent a heavy-center spray 
pattern. Applying varnish by rolling and wiping is 
not recommended. Rolling tends to create air 
bubbles in the film. Wiping results in an uneven 
layer of finish. 

The final layer of varnish can be polished after it 
is dry. This produces sheen with a gloss varnish. A 
less reflective surface can be achieved by applying a 
final coat of semigloss or satin finish. Only use 
semigloss and satin finishes as a final coat. Silica in 
these products tends to cloud the grain slightly. 


Enamel 


Enamel contains many of the same resins, 
drying oils, and solvents as varnish. To this is added 
color pigments that make the coating opaque. Like 
varnish, enamels may be natural or synthetic, water 
or oil base, and may come in gloss, semigloss, satin, 
and flat grades. 

Today, natural oil-base enamel is rarely used. It 
is not very hard, nor resistant to abrasion, chemi- 
cals, or solvents. It usually contains linseed oil. 
Tung, caster, fish, soya, and other oils might be 
found also. Most enamels today are synthetic. There 
are both oil-base and water-base products. There 
also may be emulsified oils that clean up in soap 
and warm water. 
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Alkyd oil enamel is the most used oil-base wood 
coating. See Figure 48-13. There are both interior 
and exterior grades, and from flat to gloss film. 
levels. The exterior grade has additives that resist 
ultraviolet light, mildew, and fading. Apply an exte- 
rior grade on interior cabinets if the humidity is 
high (such as in basements). The solvent for alkyd 
enamels is mineral spirits. 


Polyurethane enamel begins with clear 
polyurethane finish. To this, pigments are added to 
make it opaque. See Figure 48-14. The dried film has 
all the same characteristics as polyurethane varnish. 
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In recent years, synthetic water-base enamels 
have become very popular. They have many desir- 
able Nea te te including: 

Ease of application. 
* Ease of cleanup with water and soap. 
t Color retention. 

æ Durability. 

* Elasticity. 

X Low toxicity. 

Low odor. 
k Low cost. 

The resin in the finish makes a big difference. 
Acrylic, alkyd, epoxy, latex, and urethane are applied 
alone and in combinations. Acrylic latex coatings are 


Figure 48-13. Alkyd oil enamel is the most popular 
opaque finish for interior and exterior applications. 
(Carver-Tripp) 


adaptable to interior or exterior use. They provide 
satin to gloss surfaces. Acrylic makes the film 
durable, fade resistant, and elastic. Latex makes it 
easy to apply and clean up. See Figure 48-15. Acrylic 
epoxy is a two-part coating that is an extremely hard 
and durable semigloss or gloss film. It resists chemi- 
cals and abrasion. Alkyd enamel has good color 
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Figure 48-14. Polyurethane works weli on interior and 
exterior wood and metal furniture. (Plasti-kote) 
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Figure 48-15. Latex enamel is fast drying, has several 
gloss levels, and cleans up with water. (Yenkin-Majestic 
Paint Corp.) 


retention, hiding qualities, and resistance to stains 
and abrasion. There is little odor from this material. 
Urethane-latex enamels are extremely tough and 
abrasion resistant. They are very practical for use on 
floors. Other tough and durable combinations 
include urethane-alkyd and vinyl-acrylic. 


Applying enamel 

Apply enamel as you would varnish. Stir, never 
shake, enamel to mix the ingredients. Let custom 
colored enamel sit for a while after mixing to allow 
air bubbles to rise. At the proper viscosity, enamel 
spreads easily by brushing. However, excessive 
brushing will produce an uneven film layer. Allow 
the liquid to flow at its own rate. 


Between-coat deglossing 


Most built-up finishes require two or more coats 
of finish. The dried surface usually needs some 
preparation for the next wet film. This is called 
deglossing. Without abrasive or liquid deglossing, 
successive films may not bond well. The process is 
necessary only for varnish and enamel topcoatings, 
which contain drier. Others, such as shellac and 
lacquer, soften themselves when the wet coat is 
applied to form a good bond. These are abraded 
only to remove dust particles and runs. 


Abrasive deglossing 


Between coats, the surface should be rubbed 
with a 180 grit or finer abrasive. See Figure 48-16. 
Orbital sanders do the task very effectively. 
Otherwise, use a sanding block to maintain a flat 
surface. On curved surfaces, hold the abrasive sheet 
` or steel wool pad by hand. 


Figure 48-16. Between-coats deglossing with 180 grit 
abrasive paper. (Carver-Tripp) ' 


Chapter 48 Topcoatings 753 


Abrasives serve two purposes. First, they 
remove coating blemishes. Sand these with silicon 
carbide paper after all of the coating film is dry. If 
runs, sags, or other film defects are not thoroughly 
dry, the uncured film will roll off when sanded. 
Second, sanding creates scratches on purpose. They 
provide “tooth” to which the next film adheres. 


Liquid deglosser 


Liquid deglosser is similar to diluted paint and 
varnish remover. It roughens the dry film slightly 
through chemical reaction. Choose a liquid 
deglosser rather than abrasive when you do not 
need to remove blemishes. 


Selecting Multipurpose Finishes 


Some finishing product manufacturers market 
finishing systems. These products originated with 
Seal-A-Cell, a three step process. Most of today’s 
finishing systems consist of two products. The first 
is a sealer that is a mixture of waxes, oils, and alkyd 
resins. This blend seals wood cells against moisture. 
The second is a penetrating wood finish, satin or 
gloss, that forms a lasting topcoat. These finishes 
are applied by wiping. 

There also are one-step seal, stain, and topcoat 
finishes. These were developed in response to 
strong consumer demand for one-step wood 
finishing products that can deliver top quality 
results for inexperienced the do-it-yourself wood 
refinisher. Most often, they consist of polyurethane 
with a stain added. See Figure 48-17. You coat 
unsealed wood directly by brushing or spraying 
from an aerosol can. 
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Figure 48-17. This one-step multipurpose finish 
combines stain and polyurethane. (Minwax) 
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Rubbing and Polishing Buiit-Up 
Topcoatings 

After the final film has dried, inspect the 
surface. It may need further treatment to remove 
dust particles, create the desired sheen, or smooth 
an uneven film. This is done by rubbing the surface 
with fine powdered or sheet abrasives. Then comes 
the last step in the finishing process, polishing. A 
coat of paste wax is buffed on as a final protective 
treatment. This is generally not done to penetrating 
finishes because wax clogs wood pores and remains 
in small crevices. Liquid wax is preferred. 

The gloss of shellac, lacquer, and varnish can be 
changed by rubbing the surface with sheet or 
powdered abrasives. A film with some waviness 
may first be smoothed with dampened 240 to 600 
grit wet-or-dry silicon carbide paper. Then the 
sheen is brought out with finely powdered pumice 
stone. Follow this with rottenstone and polishing 
compound, which are finer yet and increase the 
sheen. Rubbing can reduce the shininess of a gloss 
film or increase the luster of semigloss films. 

Pumice and rottenstone are spread with water or 
rubbing oil using a felt or heavy cloth pad as an appli- 
cator. Water allows for faster cutting. It is also cleaner 
and leaves a brighter gloss surface. Oil reduces the 
cutting action of the abrasive. It also leaves a film 
which is hard to remove, even with mineral spirits. 
Paraffin oil is used most often, although a thin 
mineral oil may be used as a substitute. 

Follow this procedure: 

1. Rub the surface with wet abrasive paper and 
water. Select a wet-or-dry silicon carbide abra- 
sive. Start with 240 grit if the film is wavy or 
dusty. Otherwise select 400 or more grit wet-or- 
dry abrasive paper with water. See Figure 48-18. 
For turnings and curves, hold the damp folded 
abrasive sheet in your hand while rubbing. 
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Figure 48-18. After the final film of built-up lacquer or 
enamel topcoating, smooth the surface with 400 grit 
wet-or-dry silicon carbide abrasive and water. (Norton) 


2. Wipe away the white liquid created by rubbing 
with a clean, dry cloth. This is topcoating mixed 
with water. 

3. Obtain a felt applicator, free from grit, dust, bits 
of steel wool, or other debris that might mar a 
rubbed surface. 

4. Spread a film of water or rubbing oil on small 
areas at a time. (Do not use water on shellac.) 
Sprinkle pumice stone on the wet surface. Use 
grade F for coarse rubbing and either grade FF 
or FFF for fine rubbing. 

5. Rub the surface along the grain. See Figure 48-19. 
Pumice breaks down as you rub, providing an 
even finer abrasive. Add more water as needed, 
but no more pumice. Fresh pumice will scratch 
and damage the work already done. 

6. Wipe away the pumice and water or oil with a 
clean water- or solvent-soaked cloth. 

7. Allow the surface to dry. Wipe off any 
remaining pumice powder. 

8. Inspect the surface. Both water- and oil-rubbed 
surfaces will be a satin to flat sheen. If this is 
acceptable, apply paste or liquid wax and buff 
with a soft, dry cloth. 

9. To create a higher sheen, rub the surface with 
rotten stone and oil using a different felt 
covered block. A still higher gloss can be 
achieved with rottenstone and water, followed 
by polishing oil. 

10. Wipe off any remaining water, oil, and abrasive. 
11. Finally, apply a coat of wax and buff the surface. 


Applying Decals, Stencils, and Stripes 
Decals, stencils, and stripes accent cabinet 

surfaces and make them conform to style. Decals 

are manufactured transfer films. Stencils are open 


Figure 48-19. Rubbing the surface with pumice stone 
creates sheen. 


patterns through which you can produce a design. 
Paper, plastic, and metal plate stencils are available, 
or you can make your own. Stripes can be applied 
as vinyl tape, brushed on between masking tape 
guides, or applied with a roller. 

Surface accents may be applied at two different 
times. The easiest is when the topcoating is complete. 
Add them just before applying the final coat of wax. 
Accents can also be sandwiched between topcoating 
films. With a protective layer over them, they are less 
likely to be rubbed away. However, be cautious 
about sandwiching decals or stencils. Make sure the 
topcoating will not soften them. Decals or stencil inks 
could be destroyed by lacquer. 


Applying decals 
Decals are bonded to an adhesive backing. See 
Figure 48-20. The adhesive is loosened by water or 
heat. To attach a water-separated decal, proceed as 
follows: 
1. Align the dry film on the surface. 
2. Place masking tape against two sides of the 
decal. This helps position it later. 
3. Moisten the decal and backing as instructed. 
4. Position the film. 
5. Press lightly on the backing. Push air bubbles 
from the center toward the edges. 
6. Slide away the backing as instructed. 
7. Remove excess backing adhesive with a wet 
sponge. 
To apply a heat-bonded decal, proceed as follows: 
. Align the film on the surface. 
. Press the decal backing with a warm iron. 
. Peel away the backing material. 
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Figure 48-20. Decals applied to an opaque, lacquered chest. 
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Applying stencils 

Stencils may be single or multiple color designs. 
The patterns are made of oil-treated paper, plastic, 
or metal. See Figure 48-21. For multicolored sten- 
cils, each color has its own pattern and the stencil 
ink is applied separately. There will be registration 
marks for every color to align each stencil. Each 
color must dry before adding the next. 

The procedure to apply a single color stencil is 
as follows: 

1. Align the stencil on the surface. 

2. Hold it in position with masking tape. 

3. Touch the stencil brush in the colored ink or 
enamel. 

4. Tap on the pattern openings with the brush. 

5. Begin in the center and work toward the edges 
of each section. This reduces the changes for the 
coating to run under the stencil. 

The procedure to apply a multicolor stencil is as 
follows: 

1. Align one of the stencils on the surface. You 
might begin with a light color area first. Then 
proceed to darker colors. 

2. Register the stencil with two pieces of masking 
tape next to it. 

3. Spread the finish for that color as you would a 
single color stencil. 

4, Wait until the coating dries. 

5. Repeat the steps for each color, using the appro- 
priate stencil. 

When spraying a stencil, follow the steps as 
directed. Be sure to mask the surface around the 
stencil pattern. Also make sure the stencil pattern 
lies perfectly flat. These cautions prevent over spray 
around and under the pattern. An aerosol can 
works best. Spray as you would any other surface. 
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Figure 48-21. Stencils, stencil brush, and created 
patterns. (Brookstone) 
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Applying stripes 

Striping may be accomplished in three ways. 
The first, and easiest, is to buy and apply adhesive 
backed vinyl striping. See Figure 48-22. It is avail- 
able in colors. The type with the color strip fixed to 
a clear vinyl covering is recommended. They 
adhere better and the clear portion protects the 
stripe from damage. Simply align the vinyl with a 
masking tape guide and press it to the surface. Try 
not to stretch the strip. It might pull away later. 

The second method involves rolling on stripes 
using an opaque finish and a narrow roller. This 
practice requires much more skill. Striping tools 
have a narrow roller attached to a tube of finish. 

The third method involves painting on the 
stripe between two strips of masking tape. Apply 
masking tape on each side of the area to be striped. 
Then spray or brush on the coating. 


Nonscratch Surfaces 


Nonscratch surfaces are made with felt or 
flocking. For example, the insides of jewelry boxes 
or silverware chests are lined with felt to prevent 
the contents from being scratched. The bottoms of 
lamps have a nonscratch coating to prevent them 
from marring furniture. 


Felt 


Felt is the quickest way to apply a nonscratch 
surface. You can buy pressure-sensitive adhesive- 
backed felt in squares. Cut it to size while the paper 
backing is still in place. Then peel off a section of the 
paper and begin pressing the felt in place. Pull away 
more of the paper back as you proceed. 


Figure 48-22. Adding stripes to raised panel door 
between topcoats. 


Flocking 


Flocking involves applying nylon fibers over a 
colored enamel base coat. It is a two-step coating 
process. You need the following materials shown in 
Figure 48-23. 

% Colored nylon fibers. 

Æ Colored base coat enamel adhesive. 

% A paintbrush. 

* A flocking gun. 

The procedure is relatively simple. Start with a 
finished surface roughened slightly with abrasives 
to provide tooth. Fill the flocking gun with the 
desired color of fibers. Coat areas to be flocked with 
the colored undercoat enamel adhesive. It should be 
close to the same color as the fibers. While the adhe- 
sive is wet, spray on the fibers. Allow the surface to 
dry. Then lightly brush away excess fibers. 


Removing Topcoatings 

A topcoating might be removed for one of two 
reasons. Most often, you are removing an old finish. 
For example, you might remove an opaque finish 
from an antique table to apply. a stain and varnish 
finish. A second reason for removing the topcoating 
is to take off an unsatisfactory finish. Some prob- 
lems are given in Figure 48-24. It is important that 
you inspect the product at each stage of the 
finishing process. Poor results are disastrous and 
can require that you remove the finish and repeat 
the process. 

Shellac can be taken off with alcohol..Lacquer 
thinner will remove lacquer. Before chemicals were 
readily available, old or poor varnish finishes had to 
be removed with abrasives. See Figure 48-25. Now, 
liquid and paste paint removers take off these 
topcoatings easily. See Figure 48-26. These are 
strong chemicals. Be sure to wear rubber gloves to 
protect your skin against accidental contact. 
Furthermore, most removers are flammable and 
toxic. Work only in ventilated areas. 


Figure 48-23. Flocking supplies. (Donjer) 


Surface Defect 


aye as of air and/or finish too cold. 
Build up finish material too thick. 
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Probable Cause 


~ | Remove wet film with solvent. 
Degloss dry film. 
Reapply coating. 


Same as for cratering. 

Apply film at higher temperature- 
see can label. 

Stir in proper thinner. 


Thinned with improper solvent. 


Rapid temperature change Refinish. 
during curing. 


Orange Peel 


n Topcoat material too thick. Refinish with properly thinned 
(wrinkles in dry film when spraying) topcoating. 


Pinholing Shaking finish can—especially varnish. Stir, do not shake container. 
(small holes in dry film) Surface not dry. Refinish. 


Runs and Sags 
(irregular wet or dry film thickness) 


Specks or Nibs 

(small, hard rough spots in wet 
or dry film) 

Spotty Setting 

(uneven evaporation of solvent 
in wet film) 


wiping cloth. 


Excessive material applied to surface. 
Too much solvent in material. 


Dirty equipment-brush, roller, spray gun, 


Dust in air when applying film 
Poor surface preparation. 


Better control of application method. 
Correct mixture. 

Wet films might be removed with cloth. 
Refinish when thick areas are completely 
cured. 


Remove wet film with solvent and recoat. 
Refinish. 
Improve maintenance procedures. 


Remove wet film with solvent, if possible, 
then degloss and recoat. 
Refinish otherwise. 


Sweating Topcoating applied over uncured sealer. Allow more curing time, otherwise 
(change in gloss level of dry film) refinish. 


Tackiness No barrier coat. 
(slow setting) 


Poor ventilation. 
Withering 
(loss of dry film gloss) 
Wrinkling 
(uneven surface on dry 
brush-applied film) 


Topcoating too thick. 


Filler, stain, or sealer not dry before coating. 


Excessive brushing after setting begins. 


Allow more time for setting and curing. 
Increase ventilation. 
Otherwise refinish. 


Surface not sealed or not sealed evenly. Degloss and apply another topcoat film. 
Sealer not dry before topcoating. 


Refinish with thinner and use less 
brushing. 


Figure 48-24. Inspect surfaces and remedy defects before considering a cabinet complete. 


Liquid remover 


Liquid removers are the least expensive and 
most appropriate for horizontal surfaces. They are 
thin and tend to run or drip. Suppose you wanted 
to remove only the top surface of a table. Remover 
that contacts another portion of the table would 
destroy that surface also. 


Paste remover 


Thicker bodied paste, semi-paste, and gel 
removers are easier to control. Paste removers tend 
not to run or drip, unlike liquid removers, and can 
be applied to vertical as well as horizontal surfaces. 
They take longer to work, but are effective on 
tough, synthetic coatings. 
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Figure 48-25. Removing a finish with abrasives leaves 
unwanted marks. It is also time-consuming, especially 
when removing finish from intricate details. (Norton) 


Figure 48-26. Paint remover comes in a variety of forms. 
(Klean-Strip) 


Apply remover with a brush. Stroke the brush 
only in one direction. Reverse strokes roll away 
softened coatings and reduce the remover’s effec- 
tiveness. The best procedure is as follows: 

1. Coat areas about 2 sq ft (186 000 mm?) in size. 

2. Allow the remover to wrinkle and loosen the 
films. This may take 10 to 30 minutes, 
depending on the chemical. Do not be fooled 
into thinking the remover has lost effectiveness 
when one layer peels. The chemical keeps 
working on deeper layers. Consult the label for 
when to begin removing softened finish. 

3. Carefully remove the coating with a scraper or 
wire brush, Figure 48-27. The scraper does well 
on flat surfaces. A wire brush works best on 
curved surfaces. If the coating dries before you 
scrape it off, work in smaller areas. 

4. Wash the surface according to directions on the 
container. Some remover instructions require 
that you use mineral spirits. Others recom- 
mend water. Washing takes off leftover waxes 
and reduces clogging of the abrasive. This step 
is essential before refinishing can begin. Use a 


Figure 48-27. After the remover has been absorbed, take 
off peeled coatings with a putty knife or wire brush. 
(Carver-Tripp) 


minimum amount of water if a water-soluble 
adhesive was used for product assembly. In 
addition, some manufacturers make a special 
wash solution for their remover. 

5. Allow the surface to dry thoroughly. 

6. Smooth the dried surface with coarse steel wool 
or abrasives. See Figure 48-28, 


Think Safety—Act Safely when 
Applying Topcoatings 

Note any health and safety cautions printed on 
the label of the finish container. They may identify 
the product as toxic, a skin irritant, or flammable. 
Follow these guidelines when working with 
finishes and solvents. 

Æ Wear eye and face protection. 

æ Wear protective clothing. 

æ Wear a respirator when using toxic solvents. 

æ% Have plenty of cross ventilation while 

applying or removing topcoatings. 


Figure 48-28. After washing the surfaces, rub with steel 
wool. (Benjamin Moore) 


Wear rubber gloves while handling paint 
removers and other strong chemicals. 
Acetone and paint removers will dissolve 
plastic eyeglass lenses and face shields. 
Learn whether you are allergic to any of the 
finishing ingredients. 

Have a fire blanket handy. 

Have the proper fire extinguisher and know 
its location. 

Extinguish all nearby flames. 

Rags used for wiping penetrating finishes 
are to be soaked in water for 24 hours and 
then spread to dry before discarding. 

If you experience any discomfort, contact a 
physician. 
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Summary 


Topcoating is the final protective film on a 
cabinet or piece of furniture. There are two types of 
topcoatings: penetrating and built-up. Penetrating 
finishes soak into the wood, leaving the grain 
texture. Natural penetrating finishes include linseed 
oil, tung oil, and penetrating wax. Synthetic pene- 
trating finishes include alkyd and phenolic resins. 
Built-up topcoatings form a film on the wood 
surface. Natural products include shellac, French 
polish, lacquer, and varnish. Synthetic products 
include lacquer, as well as varnishes and enamels. 

Repeated coats of shellac and lacquer soften the 
previous film to improve adhesion. This does not 
happen with varnish and other finishes containing 
drier. Deglossing is needed between coats to 
provide tooth for the next film. This can be done 
with sheet abrasives or a liquid deglosser. 

Built-up topcoatings can be rubbed and polished to 
increase or decrease sheen. Rubbing is done first with 
dampened fine grit wet-or-dry sheet abrasives. Follow 
that with even finer powdered abrasives. Polishing 
involves buffing the surface with liquid or paste wax. 
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Surface accents can be applied between coats or on 
the final topcoat. Accents include decals, stencils, and 
stripes. Be cautious when placing accents between 
layers of finish. Some solvents can damage them. 

Unwanted films can be removed with liquid or 
paste removers. You might remove old finish from 
an antique or a newly applied, but unsatisfactory 
finish. Removers soften and peel the topcoating, 
allowing you to brush or scrape it away. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Topcoatings are divided into what two 
categories? 

2. The purpose for deglossing is to ' 
a. provide a sheen 
b. give tooth to the dry coating 
c. dull the surface 
d. make flat enamel from gloss enamel 

3. Two built-up topcoating materials that must be 
removed with liquid or paste remover are 

and 

4. Coatings that contain 
up with soap and water. 

5. List two resin-based and two oil-based pene- 


oils can be cleaned 


trating coatings. 
6. Name two high-build and two low-build top 
coatings. 
7. Varnish may contain that gives it color. 
8. Two forms of shellac are and 
9. Which synthetic varnish is the most durable? 
10. Arrange these steps in the order they would 


occur when applying a built-up varnish topcoat 

on open grain wood. 

a. Apply simulated distressing. 

b. Rub the surface with pumice stone and water. 

c. Apply an NGR stain. 

d. Rub the surface with rottenstone and water. 

e. Coat the surface with a wash coat of stain 
controller. 

f. Apply a coat of sanding sealer 

g. Apply paste wax and buff the finished surface. 

h. Raise the grain. 

11. How do you align the different patterns of a 
multicolor stencil? 

12. Commercial finish removers are available in 

and__ forms. 

13. What advantages do boiled linseed oil and 
polymerized tung oil have over raw linseed 
and tung oils? 

14. What is the most time-consuming part of 
applying a linseed oil finish? 
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. The most durable penetrating finish is 
. Penetrating finishes are applied by : 
. Two finishes that require heat during applica- 


tion are and ; 

. Why is spray-grade lacquer not suitable for 
brushing? 

. What slows the evaporation rate of brushing 
lacquer? 

. Apply lacquer over only and stains. 
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24. 


25. 


Explain why you should never shake varnish 
just before application to mix it. 
Why should you not add fresh pumice stone 
once you begin rubbing? 
Nonscratch surfaces include and 
What materials remove shellac and lacquer 
finishes? 

removers are the least expensive and 
most appropriate for horizontal surfaces. 


Kitchen Cabinets 


Objectives 

After studying this chapter, you will be able to: 

% Lay out traffic patterns. 

æ Identify work centers and appliance areas. 

% Recognize various kitchen designs and arrangements. 

* Select cabinet types that maximize storage. 

Æ Explain how to lay out a kitchen. 

* Install base and wall cabinets. 

Æ Produce base and wall cabinets. 

æ Install manufactured and on-site constructed 
cabinets. 

Æ Identify metric measurements for kitchen cabinets. 

Important Terms 

appliance garage one-wall kitchen 


blind corner cabinet 
corner base carousel 
corridor kitchen 
diagonal wall cabinet 


peninsula kitchen 
roll-out tray 
sink/cooktop base 
sink/cooktop front 


dry storage bin slide-out towel rack 
false-front tray . suspended cabinet 
island swing-out shelf 
kitchen triangle swing-up shelf 
L-shaped kitchen U-shaped kitchen 


Kitchens are an integral part of the home and 
offer one of the most prominent markets for cabi- 
netmaking. Kitchen cabinets provide practical 
storage and convenient work areas for numerous 
food preparation tasks. In addition, kitchens are 
used for dining, study, office space, laundry, and 
watching television. See Figure 49-1. 

Designing kitchen cabinets to suit a home and its 
owner is a challenge. Designers may be architects, 
design/building contractors, interior designers, 
designers, building center personnel, homeowners, 
and cabinetmakers. In almost all cases, the 
cabinetmaker will refine the design to create shop 
drawings. Some cabinets are built to architectural 
standard sizes. Custom units take into account the 
human factors discussed in Chapter 5. Kitchen 
cabinets must be well made, durable, and attractive. 


Surfaces should be wear-resistant since they gener- 
ally receive more use than other cabinets in the 
home. In addition, the appearance should blend with 
surrounding furniture and the style of the home. 

In this chapter, all dimensions are in inches. At 
the end of the chapter, metric units (and some 
important inch equivalents) are given. The two are 
separated because standard metric cabinet dimen- 
sions are not always exact conversions from inches. 
If no metric standard is given, multiply the inch 
measurement by 25.4 to obtain the equivalent in 
millimeters. 


Kitchen Requirements 


To meet kitchen needs, you must consider 
storage, work centers, appliance areas, and utilities. 
Also remember that appliances and materials stored 
in the kitchen can be harmful to children and adults. 

Try to decide what items will be placed where. 
Size, weight, and frequency of use will be factors. See 
Figure 49-2. While planning, you could number the 
cabinet doors and drawers. Then list their contents. 


Figure 49-1. Plan kitchens for convenience and efficiency. 
(Whirlpool) 
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Storage 


The primary purpose of any cabinet is storage. 
Examples of items to be stored include: 
Small appliances (blenders, can openers, 
mixers, toasters). 
= Metal and glass bake ware (cookie sheets, pie 
pans, cake pans, casseroles). 

x Cooking utensils (knives, spoons, measuring 
cups, thermometers, spatulas, graters, 
tongs, etc.). 

x Dinnerware (plates, bowls, cups, saucers, 
glasses). 

x Flatware (forks, knives, spoons). 

* Boxed, canned, and bottled goods. 

* Fresh fruit and vegetables. 

*« Cookware (sauce pans, pots, skillets, bowls). 

* Built-in appliances. 

* Instruction materials (cookbooks, recipe 
files, appliance manuals). 

* Cooking and cleaning supplies (dish 
washing powders and liquids, scrub pads, 
towels, pot holders, cleaning supplies). 


Work centers 


Work centers refer to countertop or tabletop 
areas where certain tasks are performed. Portable 
appliances, cookware, foods, and recipes are set 
there when in use. These areas may also be used for 
storing canisters of flour or sugar, a toaster, 
microwave oven, or television. In a small kitchen, a 
tabletop could double as an eating area and work- 
space. The major work centers are: 

x Food preparation center. This area includes 
the refrigerator-freezer, nearby countertop, 
and surrounding cabinets. Have at least 15” of 
countertop available on the side(s) to which 
the door opens (latch side), or on each side of 


Figure 49-2. Storage space is one purpose of a kitchen. 
(Courtesy of the Masco Corp.) 


a side-by-side model. A 15” landing space that 
is less than 48” across from the refrigerator is 
acceptable. This area also contains countertop 
space for mixing appliances as well as storage 
for utensils and bowls. 

Cooking and serving center. This area 
includes the cooktop and oven or range-oven 
and surrounding counter space. Warming 
ovens may be here. The cabinets hold cook- 
ware and cooking utensils. Provide ample 
countertop space, 36” on one side or 18” to 
24” on either side. 


- Cleanup center. This area contains the sink, 


dishwasher, garbage disposal, trash compactor, 
and surrounding countertop. Cleanup 
includes cleaning vegetables, fruits, and other 
food as well as cleaning dishes. Some kitchens 
have a separate veggie sink for this purpose. 
Provide 18” to 36” on the left side and 24” to 36” 
on the right side. 


x Eating center. An eating center might be a 


small breakfast table, pullout counter, 
snack counter on a peninsula, or table. See 
Figure 49-3. For a snack counter, the 
minimum countertop area for each seated 
diner is 24" wide by 12” deep. The knee space 
clearances that should be provided are: 

% 30” high countertop = 18” knee space. 

% 36" high countertop = 15” knee space. 

Æ 42" high countertop = 12” knee space. 


e Planning center. This area could be used for 


meal planning or as office space for the 
homemaker. A phone jack might be located 
near this area. Desktop space would hold 


Figure 49-3. One section of the kitchen may serve as an 
eating center. (GE Plastics) 


cookbooks, recipe files, and notepads. See 
Figure 49-4. Some homeowners require facil- 
ities for a personal computer in this center. 

% Laundry center. A washer and dryer might 
be part of the kitchen away from the food 
preparation area. These appliances are often 
placed in a closet behind bifold doors. 
Already having water and sewer hookups 
handy may make this a good idea. 


Appliance areas 


Appliances require large amounts of space. 
Every kitchen needs at least two major appliances, 
the range-oven and refrigerator. Nice-to-have appli- 
ances include a dishwasher, garbage disposal, trash 
compactor, warming oven, microwave oven, and 
cooktops with a separate oven. General width 
requirements are: 

æ 20” to 58%" for a freestanding range-oven. 

Æ 22” to 30” for a drop-in range. 

% 12” to 48” for a cooktop. 

Æ 21” to 36” for built-in ovens. 

% 24" to 39” for a freestanding refrigerator. 

æ 24" to 48” for a built-in refrigerator. 


Figure 49-4. A planning center provides work space for 
meal planning and other activities. (Quaker Maid) 
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24" for under counter icemakers and freezers. 
24” for a built-in under counter icemaker. 
24" for the dishwasher. 

27" for a warming oven. 

28” to 46” for a double sink. 

11%” to 33” for a single sink. 

11” to 18” for a trash compactor. 

The microwave oven may be built in or a coun- 
tertop model. Countertop models may be built-in 
with a kit available from either the oven’s manufac- 
turer or from an independent supplier. Some built- 
in ovens may be placed either in a wall cabinet or 
under the countertop. 

Have all appliance measurements before 
designing a kitchen. Contact your distributor or 
the manufacturer. Many companies have websites 
where you can make orders using a computer 
and the Internet. Many also have toll-free 
numbers. To eliminate errors over the phone, most 
prefer to send cut-out dimensions by facsimile 
(FAX). Be sure to reconfirm the dimensions just as 
you start to build the cabinets. The manufacturer 
can, and will, change dimensions without 
notification. 

Portable appliances also need storage or coun- 
tertop space. Plan for a mixer, blender, food 
processor, electric skillet, toaster, toaster-oven, 
coffeemaker, waffle iron, slow cooker, electric wok, 
and can opener. Appliance garages can provide 
ready access to a few, while removing them from 
view when not in use. 

Under-the-cabinet appliances mount beneath 
wall cabinets to increase usable counter space. 
Make sure enough room is left between the coun- 
tertop and appliance. 

If you will be responsible for buying electrical 
appliances, they should have the Underwriters 
Laboratories (UL) seal. Gas appliances should have the 
blue star certification of the American Gas Association. 
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Utilities 

Every kitchen is served by utilities. You must 
have electricity, water, and sewer connections. You 
might also need a gas connection for the range and 
oven. These are designed into the kitchen. They are 
installed by contractors and must meet local 
building codes. 

Consider wiring a ground fault circuit inter- 
rupter (GFCI) into any grounded 110 volt (V) conven- 
ience outlet. The National Electrical Code requires 
GFCI protection for all 15 amp (A) and 20 A outlets 
in residential bathrooms and over kitchen counters 
within 6’ of a sink. Ranges, ovens, and other 
cooking units usually require 240 V service. 
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Electricity is also needed for the refrigerator, 
freezer, garbage disposal, dishwasher, warming 
oven, and trash compactor. Electrical service for 
these appliances runs through the cabinet and must 
be roughed in before cabinet installation. 

A range hood that removes heat and cooking 
odors requires electrical service through the wall 
cabinets above the stove. Some vent to the inside 
using activated charcoal to remove the odors and 
others require a wall or ceiling duct to the outside. 
Down-draft ventilators may also be specified by 
the designer. 

Electrical service is also needed for lighting. A 
lack of natural or artificial light may result in eye 
strain and accidents. The amount of lighting needed 
depends on the number of windows in the room, 
size of the room, and the appliance arrangement. 
Lighting can come from three sources: natural, arti- 
ficial from the ceiling, and artificial directly over the 
work surface. Many building codes require some 
fluorescent lighting. Plan for fixtures above the sink 
and under wall cabinets. Often, low-voltage 
halogen lamps are mounted in holes bored into the 
bottom of the wall cabinet, with the wire pulled 
through a small hole to the rear of the cabinet. 

Gas service is needed for gas ranges and ovens. 
Have a qualified technician run piping into the 
kitchen. Make sure there are shutoff valves as 
required by local building codes. 

Heating and air-conditioning must be consid- 
ered. If steam radiators are in the room, they will 
influence the design. Forced air heating and air- 
conditioning ducts may open into the wall, ceiling, 
or floor. Many ducts terminated under the base 
cabinets require registers in the toe board. Cold air 
returns may also be in the room. 

Water is necessary for sinks, dishwashers, and 
refrigerators with icemakers and through-the-door 
water dispensers. Make sure the proper piping and 
connections are in place before cabinets are 
installed. Contact your distributor about wall or 
floor connections for the appliance being installed. 

Plan for sewer drains from the sink, dishwasher, 
and garbage disposal. Locate the dishwasher near 
the sink to shorten hot water and sewer piping. The 
sink usually is a double bowl unit. The garbage 
disposal is placed under one side. 


Kitchen Planning 

Begin kitchen planning by identifying major 
household tasks to be performed. Consider the 
work centers just discussed. Then decide the layout 
of major appliances and cabinets. 


Kitchen designs 


A kitchen should provide practical storage and 
convenient work areas for numerous tasks. To be 
convenient, the design must minimize walking 
between the range-oven, refrigerator, and sink. This 
is called the work triangle or kitchen triangle. See 
Figure 49-5. The smaller the triangle, the less 
walking you must do. The optimum design is seven 
feet between appliances. The total distance around 
the work triangle should not be less than 21’ or 
exceed 27’. Any single leg of the triangle should be 
no shorter than 4’ or longer than 9’. 


Figure 49-5. An efficient kitchen has a work triangle 
measuring no less than 21’ and no more than 27’. 


Kitchens are arranged according to the 
following basic designs. See Figure 49-6. Determine 
which works best for the space you have. 

% A straight or one-wall kitchen has all cabi- 
nets and appliances in a line. It is not efficient 
because there is too much distance between 
appliances. In this arrangement, the work 
triangle is a straight line. Most often, this 
style is found in apartments. 

% A corridor kitchen has cabinets and appli- 
ances on two opposite walls. The layout is 
very efficient and has no dead storage corner 
areas. The kitchen becomes a traffic pattern 
problem if both ends lead to other rooms. If 
possible, close one end. 

% The L-shaped kitchen may accommodate a 
dining area or breakfast nook in the opposite 
corner. This layout is efficient, because the 
traffic pattern is open to more than one person. 

æ A U-shaped kitchen is compact and efficient 


Corridor >| Range L-Shape 


Island 


Preparation 
Area 


Figure 49-6. Kitchen designs. 


for one person. The two corners often waste often used to separate the kitchen from an 
space. You can install corner units with adjoining family or dining room. It could be 
rotating shelves (Lazy Susan). the range-oven or sink corner of the triangle 
* A peninsula kitchen is U-shaped with a as well as for an eating space. These are as 


counter extending from one end. This style is high as the countertop. Therefore, stools are 
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used while eating instead of chairs. 
To one of the above designs, an island adds a 
work area of cabinets in the middle of the 
room. In addition, the range, sink, or eating 
space may be located on the island. 


Safety 


Planning for safety, especially in the cooking 
area, includes several factors: 

% Properly ground electrical equipment and 
outlets. Provide ground fault circuit 
interrupters (GFCI) according to local 
building codes. 

Install smoke detectors. 

Mount ABC-type fire extinguishers within 
reach. Refer to Chapter 18. 

Have adequate exhaust systems. 

Place child-resistant safety locks or catches 
on base cabinet doors where chemicals 
are stored. 
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Convenient work centers 


A convenient work center has countertop space 
around appliances. You need space on each side of 
the sink, one or two sides of the cooking unit, and 
the opening side of the refrigerator. Minimum 
distances for work centers were given earlier in the 
chapter. Remember, proper clearances tend to make 
the center functional. The same area can serve more 
than one purpose. For example, space between the 
refrigerator and sink could serve cleanup and food 
preparation tasks. 

Allow space for clearance as well as for appli- 
ances. For example, you need ample space (at least 
42") in front of the oven and dishwasher. This 
distance was established by taking a measurement 
with a person kneeling in front of the open door. 
Refrigerator door swings and clearances are impor- 
tant. A 90° swing will allow access to items stored, 
but may not allow for removal of shelves and bins 
for maintenance purposes. 


Maximize storage 


Kitchen cabinets must be adaptable to a wide 
range of storage requirements. Adjustable shelves 
accommodate most kitchen equipment. Drawers 
store utensils, flatware, linens, and cookbooks. 
Provide storage for items that will be used less 
often, such as popcorn poppers or waffle irons, near 
the floor or ceiling. 

A typical base cabinet has a drawer on top and 
one shelf in the lower part. This may not be the best 


arrangement, depending on items stored. It may be 
better to install cabinet accessories. See Figure 49-7. 
For example, vertical dividers easily store cookie 
sheets and other flat items. Deep drawers with full- 
extension glides are a user-friendly alternative. 
False-front trays in the sink base unit store sponges 
and cleaning items. Dry storage bins store flour, 
sugar, and fresh vegetables. A slide-out towel rack 
might be installed under the sink. Swing-out 
shelves help you access food or cookware. A swing- 
up shelf might hold a mixer. A wide range of cabinet 
accessories are available. 


Kinds of Kitchen Cabinets 


There are three general kinds of kitchen cabi- 
nets: base, wall, and tall. See Figure 49-8. 
Manufactured kitchen cabinets and most custom- 


built units follow standardized sizes. This is a 


Figure 49-7. Special features are available from most 
cabinet manufacturers. They add convenience, optimize 
storage space, and keep the countertop free for other 
tasks. (Chuck Davis Cabinets) 


Wall cabinets 
variable height 
variable width 


Tall cabinets 
standard height 84” 
variable width 


Base cabinets (less tops) 
standard height 34 1/2” 
variable width 


Figure 49-8. Kitchens contain base, wall, and tall 
cabinets. (National Kitchen and Bathroom Association) 


modular system based on 3” width increments and 
several standardized heights and depths. Built-in 
appliances usually conform to modular dimen- 
sions. Specialty units may be installed for handi- 
capped individuals. Standard cabinets may be sold 
assembled or as ready-to-assemble kits. 

Wall and tall cabinet heights depend on several 
factors: 

% Ceiling height. 

Æ Presence of a soffit. 

Æ Designer’s specifications 

* User’s wishes. 

Cabinet heights discussed below are based on 
the bottom of the ceiling or soffit being 84” above the 
top of the finished floor. The design may call for 84” 
cabinet height even when the ceiling is higher. 


Base cabinets 


Base cabinets are floor units 34" high and 24” 
deep with widths from 9” to 48” in 3” increments. 
The unit may have only drawers, only doors, or a 
combination of both. See Figure 49-9. A typical base 
unit has one or two drawers arranged horizontally 
and one or two doors covering the lower portion. 
The lower portion of the base cabinet may have 
adjustable or fixed shelves, deep drawers, and 
possibly roll-out trays. Base cabinets may house 
built-in ovens. They may or may not be directly 
under a cooktop. Some base cabinets are 12” deep 
for use back-to-back with other 24” cabinets at 
peninsulas and islands. 


Double-Door, Drawer Only 


Double Drawer 


Single-Door 
Single Drawer 


Figure 49-9. Typical base cabinets. 
(American Woodmark Corp.) 
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A sink/lcooktop base cabinet is used under the 
sink and drop-in cooktops. See Figure 49-10. It has 
no drawers, but may have false drawer fronts. You 
can order false front trays for the sink base. These 
pivot out for storing dishrags, sponges, or other 
cleaning supplies. A sink base should be at least 3” 
wider than the sink length. 

A sink/cooktop front has no sides. It consists of 
a frame with doors attached. See Figure 49-11. A 
front is placed between two base cabinets. It serves 
the same purpose as a sink/cooktop base, but costs 
less. Optional cabinet floors are available. 

Countertops are made to order in sections 
generally 25” deep with the front edge built up to 
present an appearance of 142” thickness. The surface 
may be natural stone, ceramic, metal, wood, solid 
surface material, or laminated plastic. Laminated 
plastic is adhered over a reinforced particleboard or 
plywood core. 

Floor space between base cabinets may be 
necessary for appliances. Built-in dishwashers, 
refrigerators, freezers, and trash compactors fit 
under the countertop. 


Wall cabinets 

Wall cabinets are hanging units 15” to 30” high 
and 12” or 13” deep. Remember the cabinets 
described in this section are based on an 84” design. 
Higher designs may call for wall cabinets up to 


Panel 


Figure 49-10. Sink/cooktop base cabinet. (American 
Woodmark Corp.) 


Panel 


Figure 49-11. Sink/cooktop front. 
(American Woodmark Corp.) 
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42" high. They all range in width from 12” to 48” in 
3” increments. They can have one or two doors, and 
fixed or adjustable shelves. See Figure 49-12. Wall 
cabinets extend out less to allow you to work over 
the counter area. Most wall cabinets above coun- 
tertop workspaces are 30” high. This allows the 
minimum 18” between the countertop and wall 
cabinet. Over ranges, sinks, and refrigerators, install 
cabinets less than 30” high. As a rule, select 18” high 
wall units over sinks, where there is no window to 
interfere. Install 12” or 15” high units over refrigera- 
tors and eye-level ovens over ranges. Install 18” or 
24” units for a range cover. Check with the local 
building department for minimum clearance 
requirements. 

The tops of 30” wall cabinets are aligned at 84” 
from the floor. For more storage, consider 42” wall 
cabinets if ceiling height permits. 

Usually, wall cabinets contain shelves. Consider 
having adjustable shelves for the greatest flexibility 
in storage. Several adjustable hardware styles were 
shown in Chapter 17. You can also buy or design 
units with racks, lazy Susans, swing-out shelves, 
and roll-out trays. 


Tall cabinets 


Tall cabinets are 83%" high. They extend from 
the floor to the soffit, if used. See Figure 49-13. With 
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Figure 49-12. Typical wall cabinets. 
(American Woodmark Corp.) 


shelves, they serve as a pantry. Without shelves, tall 
units are used for storing brooms, mops, and 
sweeper accessories. Tall oven cabinets are 8342" 
high cabinets with an opening for a built-in oven. 
Consider placing tall and oven cabinets at the end 
of a row of lower cabinets. This gives you unbroken 
counter space and unblocked light. 

When building a tall cabinet that will extend to 
the ceiling of the room, provision must be made to 
stand the unit upright within the confines of the 
room. This is usually done by replacing the fixed toe 
board with one that is inserted with the tall cabinet 
in place and raised to the ceiling. Shim under the 
toe board to obtain the proper height. 


Specialty cabinets 


Specialty cabinets include a wide range of units 
to suit everyone’s needs. Some of the more common 
products are corner cabinets, suspended units, 
hutches, bottle racks, and appliance garages. 


Corner cabinets 


Corner cabinets may be designed to maximize 
access to storage space in a corner. There are four 
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Figure 49-13. Tall cabinets and oven cabinets. (American 
Woodmark Corp.) 
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popular types: blind corner, base carousel, diagonal 
base carousel, and diagonal wall cabinets. 


Blind corner cabinets 


A blind corner cabinet has one half without 
doors or drawers. You butt an adjoining cabinet to 
it. See Figure 49-14. The size follows standard 
modular unit sizes. A blind peninsula has double 
doors on one side, but only a single door on the 
other. See Figure 49-15. 


Wall Can pull from 


wall up to 
3” 
Half Depth Order filler 
— 45” = | Shelves separately 
Wall 
Blind Base 
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Blind Wall 


Figure 49-14. Blind corner cabinets. 
(American Woodmark Corp.) 


Figure 49-15. Blind corner cabinets for peninsulas with 
doors on both sides. (American Woodmark Corp.) 
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Corner base carousel 


A corner base carousel is a single round rotating 
unit. It does not have sides or a back. The front is 
attached to adjoining cabinets. See Figure 49-16. A 
variation of the corner base carousel is the diagonal 
base carousel. See Figure 49-17. 


Diagonal wall cabinet 


A diagonal wall cabinet is a single corner unit. 
Custom diagonal wall cabinets can fill odd corners 
created where corners differ from right (90°) angles. 
They may have a beveled or curved back so that 
items cannot be pushed out of reach. It typically 
contains rotating shelves, called a lazy Susan, to 
bring items to the front. See Figure 49-18. Identical 


Wa” 


Figure 49-16. Corner base carousel. 
(American Woodmark Corp.) 


Figure 49-17. The diagonal base carousel in these shop 
cabinets will provide easy access to items that would 
otherwise be lost in blind corner cabinets. (Chuck Davis 
Cabinets) 


770 Modern Cabinetmaking 


function is available in noncustom cabinets and 
units with fixed shelves are also available. See 
Figure 49-19. These cabinets require 24” from the 
corner on each wall when the room has 90° corners. 


Sige ea bani: 


Suspended cabinets can be found over islands 
and peninsulas. They are fastened to the ceiling 
joists. Refer to the manufacturer’s directions. When 
positioned over a cooktop, the unit usually contains 
an exhaust hood, fan, and lighting. The fan may 
exhaust outside through a duct or through a filter 
back into the kitchen. 


Figure 49-18. Maximize corner space with diagonal 
carousel cabinets and an appliance garage. The tambour 
door has a solid look. (Chuck Davis Cabinets) 


With Fixed Shelves 


With Lazy Susan 


Figure 49-19. Diagonal wall cabinets. 
(American Woodmark Corp.) 


Hutches 

Hutches are open wall units for storing china, 
crystal, and other display items. Those with an open 
bottom are set on top of a base cabinet. Others are 
designed to hang on the wall. 


Bottle racks 

Bottle racks have holes cut in them for storing 
long-neck bottles horizontally or vertically. They 
may be set on the countertop or be an integral part 
of a cabinet. See Figure 49-20. 


T li 
Appliance garages 


An appliance garage fits between the coun- 
tertop and wall cabinet. See Figure 49-18. It hides 
appliances and other kitchen tools. They come in 
various heights and widths. Most have a decorative 
tambour door. 


TET 
Kitchen Layout 


The kitchen designer decides the location of cabi- 
nets and appliances. This establishes the placement 
of utilities. Once in place, a kitchen layout rarely 
changes where water, gas, and sewer services exist. 
Flectrical utilities can be changed rather easily. 


Measure the kitchen area 


To lay out a kitchen, first measure and record 
the total area, wall lengths, along with window 
and door placements. Also consider home heating 
and air conditioning registers, air returns, and cook- 
top exhaust ducts. Electrical service outlets, 
and possibly piping for gas, should be noted. Draw 


Figure 49-20. Bottles may be stored vertically in a drawer 
with a bottle rack. (Quaker Maid) 


a rough sketch of the kitchen on graph paper. 
Draw both plan and elevation views. Now look at 
Figure 49-21 carefully as you follow these steps: 

1. Measure all walls at 36” height. Write the meas- 
urements in inches and fractions within 14”. 

2. Measure from the corners of the room to 
window and door trim. 

3. Measure across door and window openings, 
including the trim. 

4. Measure from the trim edge to the next corner. 
Total your individual measurements from 
Steps 2, 3, and 4. They should agree with the 
total wall length found in Step 1. 

5. Mark the exact location of water, drain, gas 
lines, and electrical outlets and switches on 
your drawing. 

6. Measure from wall to wall at 84” and compare 

the figure to Step 1 to see if your walls are 

parallel. 
. Measure from the floor to window sills. 
8. Measure from the window sills to the top of the 
windows. 
9. Measure from the top of the windows to the 
ceiling. 
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Figure 49-21. Mark the height and width locations of 
windows, doors, and utilities on elevation sketches. 
(Jae Company) 
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10. Measure from the floor to the ceiling. This 
figure should agree with that found in Steps 7, 
8, and 9. 

11. Draw accurate scaled sketches of the kitchen 
plan and elevations. Add all the features you 
have measured. Use graph paper and make 
each square a 3” module. See Figure 49-22. Use 
a computer for the drawings, if one is available. 


Determine appliances and kitchen 
features 


List required and nice-to-have appliances and 
kitchen features. Most cabinet companies provide a 
checklist to help you determine the requirements of 
the future kitchen’s users. See Figure 49-23. As you 
gain experience, make changes to the checklist as 
needed. Place model numbers and measurements in 
a chart. See Figure 49-24. 


Arrange appliances and select cabinets 


When remodeling a kitchen, consider dupli- 
cating the present kitchen appliance layout. Moving 
plumbing, windows, and electrical outlets can be 
costly. Many remodeling efforts require moving one 
or more major items to relieve the design problems 
that prompted the project. 

Begin with the floor sketch. Mark the sink place- 
ment first. Normally it is located below the window 
because of available natural light and headroom. 
However, sinks are also placed in corners, penin- 
sulas, or islands. Now complete the kitchen triangle 
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Figure 49-22. Using graph paper, sketch the plan view of 
the measured kitchen. (Jae Company) 
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Checklist 


Cabinetry 
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Cabinet Style 
Wood Type (or Laminate) 


Appliances _ 


Electric or Gas Range 

Electric or Gas Cooktop 

Downdraft Cooktop: 

Grill 

Electric or Gas Burner/Grill Combination 
Refrigerator 

Freezer 

Dishwasher 


Special Options 


O Bake Center 
O Center Work Island 
O Range Hood 


O Butler's Pantry 
O Snack Bar 

O Appliance Garage 
O Planning Desk 


Accessories 


(See our Accessories Guide i ae pele ee a tien accessories.) 


Wall Cabinets __— ee 

O Microwave Cabinet O Spice Rack 

O Open Shelf Cabinet O Corner Lazy Susan 
O Wall Wine Rack O Tambour Cabinet 


Base Cabinets 


O Cutlery Divider O Pull-Out Table 

C Tray Divider O Tote Trays 

O Bread Box O Wastebasket 

O Pull-Out Chopping Block [O Pull-Up Mixer Shelf 

Tali Cabinets __ ee 

O Tray Divider CJ Visible Storage Rack/Baskets 
O Base Hamper C Built-in Oven Cabinet 


Other Design Considerations 
sine and Fixtures 

Special Window Treatment 
Type of Flooring 
Type of Countertop . 


Type of Lighting 


PD PU pA Rl AANA LTS ED LAN GN AM RRA EE POA ERS HD NE 


Mre 


Figure 49-23. Complete a checklist to help you determine 


cae aeS 


O Decorative Glass Door Inserts 


jE Binit de A, 


Before you visit your kitchen specialist, fill out this 
handy checklist designed to help you determine your 
own personal kitchen requirements. 


A a SEE RELY CE SR TRS ALAR TE SAE AR ET 


Color 


Built-in Double Oven 

Microwave Oven 

Built-in Oven/Microwave Combination - 
Ventilation System 

Trash Compactor 


Waste Disposer 

Other 

O Special Sink O Plate Rail 

O Second Sink O Other 

O Custom Beam 

O Custom Appliance Panels 

O Corner Tambour Cabinet DO Hinged Glass Doors 
O Wall Quarter Circle Cabinet. [O Other 

O Pigeonhole 

O Base Hamper O Visible Storage Rack 
O Tilt-Out Soap Tray Baskets 

O Corner Lazy Susan - O Other 

O Adjustable Roll-Out Shelves 

O Multi-Storage Cabinet C Other 

O Adjustable Roll-Out Shelves 


RIA Mare ey me, hairy nie E Doan re Tm AM AR EL AN Ah A i LEPESANT a 


Type of Wall Coverings —— 


.. Space Arrangement Changes 
. Special Design Needs 
PA EIS os. Gt he, Ree E eee ke ee 


the kitchen requirements. (Quaker Maid) 


Appliance Brand/Make 


Other 


Model Number 
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Width 
Left to Right 


Depth 
Front to Back 


Height 


Figure 49-24, List the measurements of appliances in a chart. (American Woodmark Corp.) 


by adding the refrigerator and range. It is best to leave 
space for a 36" refrigerator, even if you plan to buy a 
smaller unit. This allows you to install a 36” unit later. 
However, built-in refrigerators are larger; check the 
appliance’s specifications for opening size. Allow 4” 
to %” clearance for dishwashers, ranges, and trash 
compactors. At this point, your sketch might appear 
similar to that in Figure 49-25. Of course, your kitchen 
may be U-shaped, corridor, one-wall, or straight. 

Next, create the elevation sketch(es). See 
Figure 49-26. Position the sink, range, and refriger- 
ator according to your floor plan. Now add cabinet 
unit locations. It is best to conform to standard 3” 
modular sizes. Manufactured cabinets and built-in 
appliances generally conform to this standard. If 
there is an odd measurement, the cabinets may not 
completely fill the wall space. Select cabinets sized 
within 3” from the adjacent wall. Then cover the 
space with an adjoining cabinet or a filler strip at one 
or both ends. Custom cabinetmakers will adjust one 
or more cabinet sizes to accommodate the room size 
and appearance requirements. For instance, space 
available happens to be 55 1/8”; the custom cabinet- 
maker could then make three 18 3/8” cabinets. 

In corners, remember the possible dead space 
problem. Do not put a door there. Note the cabinet 
doors according to the swing (hinge location). You 
may have double door and single door cabinets. 
Single doors can swing either left or right. Many 
times both face frame stiles are drilled so that you 
can change the hinge side. Ordinarily, upper cabi- 
nets open away from the sink, for example. This 
makes access easier when storing dishes. 


130” ao 


+—— 64 3/4” 65 1/4° m > 


48 1/2” >| 32 1/2”-»>|«—— 49” 
CL (Center Line) 
Saw! aa? 


24 1/3” D/W 
Space 


Sink Wall 


Range Wall 


Refrigerator 
Space 


Wall 


Figure 49-25. Lay out the position of major appliances to 
scale. (American Woodmark Corp.) 
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Valance 


i 


Note: cut to 1 3/4” 


Tall 
24” x 24” x 84” 


Wall 
38” x 30” 


Filler 


24 1/4” 
Dishwasher 
Space 


Note: cut to 2” 


Blind Wall 
4 39” x 30” 
Pull 3” 


30 1/4” Range Blind Base 
Space -~ 39”, Pull 3” 


Figure 49-26. On an elevations sketch, mark the position of each cabinet. Include the cabinet name, model number, and 


dimensions. (American Woodmark Corp.) 


Installing Modular Kitchen Cabinets 

Kitchen cabinets are easy to install. Collect the 
needed tools and equipment. Then accurately lay 
out measurements and mark the walls. Install wall 
cabinets first, then base and tall cabinets. 


Organize tools 
Cabinet installation is easy only if you have the 
right tools and equipment: 
% Chalk line. A chalk line lays out lengthy 
straight reference lines. You stretch the chalk- 
coated line between two points and snap it. 


He HK 


* 


He HK HK 


Levels. Select two 2’ levels and a 6’ or 8’ level. 
Plumb bob. A plumb bob helps lay out 
vertical lines. 

Portable electric drill. Portable electric drill 
with clearance and pilot bits (refer to Figure 
16-26), and a countersink. 

Tape measure. 

Framing square. 

Stepladder. 

Screwdriver (regular and Phillips). Using a 
cordless drill/driver and screw bits, makes 
installation easier. 


æ Flat and round head wood screws, and 
washers. A supply of #8 x 2 1⁄2" and #6 x ee 
wood screws are recommended. 

Two 4” C-clamps. 

Hammer and finishing nails. 

Extension cord. 

Padded T-brace. 


KH HK 


Laying out the walls 


It is important to mount cabinets plumb and 
square. This affects both function and appearance. 
Make sure the walls and floors are clear except for 
roughed-in utilities. Remove molding and base- 
board. If the floor is warped, find the highest point 
on the floor using a level and mark it. Measure all 
wall heights from this location. 

Next, locate wall studs. See Figure 49-27. You 
must attach cabinets to wall studs for firm support. 
You can use a stud finder. You could also drive nails 
to locate studs. Once you find one stud on each 
wall, you may be able to easily locate the others by 
measuring 16” left and right. 

Next mark the horizontal references. Measure 
34%" up the wall from the high point on the floor. 
Draw a horizontal line using a level. This is the top 
height of the base cabinets. The countertop thick- 
ness is not included. Then measure 54” up from the 
high point on the floor and mark the bottom line of 
30” cabinets. When installing without a soffit, 
measure 84” up the wall and draw another hori- 
zontal line. This will be the top height of your wall 
cabinets. See Figure 49-28. The wall cabinets may be 
placed lower. However, make sure there is at least 
18” between base and wall cabinets. 

Be sure to consider range hood venting. Some 
vent through the wall and others through the over- 
head cabinet and ceiling. 


Mark location of 
studs with "X" 


Mark stud lines with 
letter "S" at 48” and 87” 
from floor 


: 


ere 
ae a an a 


Nail holes from 
locating studs 


Use level to 
draw plumb lines 


Figure 49-27. Mark the location of studs. After you find 
one stud, measure 16” on center to assist in locating the 
others. (Jae Company) 
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Now mark the specific positions for wall and 
base cabinets, and appliances drawn on your floor 
plan. Identify each cabinet by name, dimensions, 
and product number. See Figure 49-29. 

Now that you have all details laid out, prime 
and paint or finish the walls and floor as desired. 
This includes the soffit, if any. Some lines may be 
covered by paint or floor covering. However, you 
still should have enough reference marks. 


Installing a soffit 


A soffit encloses the space between the ceiling 
and wall cabinets. To provide time for plaster or 
gypsum board joint compound (mud) to dry thor- 
oughly, it is installed before the cabinets are to be 
placed on site. Generally, it extends 14” out from the 
wall. This allows you to place molding to cover any 
space between the soffit and the cabinet. The steps 
shown in Figure 49-30 are as follows: 

1. Assemble a 2” x 4” soffit frame with vertical 
supports every 16”. 

2. Position the lowest part of the frame 84%" 
above the top of the finished floor. This allows 
you to cover the lower soffit surface with 1⁄2” 
drywall. 

3. Nail the soffit frame into the ceiling joists. Many 
times the soffit is parallel to the ceiling joists. In 
new construction, 2” x 4" supports should have 
been placed between joists about every 2’. 
Otherwise, attach the frame with toggle bolts. 

4. Install and the finish the drywall or paneling on 
the soffit frame. 


Installing wall cabinets 


Wall cabinets are hung by fastening them to the 
wall through the hanging rails. These are horizontal 
rails along the top and bottom edges inside 
the cabinet. 

Cabinets can be heavy and bulky. To hold them 
in place against the soffit, assemble a T-shaped 
support called a padded T-brace. See Figure 49-31. 
Without a soffit, make a two-legged T-brace. This 
will position the cabinet while you drive the screws. 

Hang the corner cabinet first. It might be a 
regular wall unit. It could be a diagonal wall cabinet 
in L- and U-shaped kitchens. 

Follow these steps to install the wall cabinets: 

1. Predrill clearance holes through the cabinet 
back and hanging rails. Make sure the holes 
will align with the studs. 

2. Position and level the first cabinet. Be sure the 
cabinet front and side are vertical. Other cabi- 
nets depend on the first unit being aligned. 
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Plumb Use level to 
line draw line 


~+— Corner is out 
of plumb— 

(not vertical) Mark 
top line of 
wall cabinets 
at 84” from 


high point 


of floor 


I 
[i 
' 
U 
I 
4 
1 
4 
I 
I 
1 
! 
I 
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Level Base Line Mark bottom line of 


30” high wall 
cabinets at 54” 
Long Straight i from high point 
Piece of Wood of floor 


High 
point of floor 


Corner is 
out of square Floor not level 


Figure 49-28. Lay out the cabinets heights from the highest point on the floor. Mark the measurements across the wall 
using a chalk line. (Jae Company) 


Valance 
Diagonal 
Corner 
Cabinet 


Oven 
Cabinet 


Refrigerator 
Space 


Filler 


Figure 49-29. Mark the position of each cabinet on the wall. (Jae Company) 


3. Support the cabinet in position with the 
T-brace. The top should touch the soffit or ew 
with the 84” mark. 

4. Drill pilot holes 1%" into studs. See Figure 49-32. 

5. Fasten the cabinet with #8 x 2%" round head 
wood screws and washers. Installation is easier 
when you choose a screw gun or variable speed 
drill and screwdriver bit. Leave the screws a 
half-turn loose. 

6. Support and fasten the next cabinet. 

7. Make final leveling and shim adjustments for 
the first two cabinets. Tightening a cabinet 
against a crooked wall without shims can 
damage the hanging rail. 


Ceiling 


Wall 


Cabinet 84” 


from floor 


Figure 49-30. Soffit installation details. (Jae Company) 


Figure 49-31. Install cabinets beginning in the corner 
with the first wall cabinet. Note that a padded post is 
used to support the cabinet. (KraftMaid Cabinetry, Inc.) 
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8. Place C-clamps to hold the cabinets securely at 
the top and bottom while fastening them 
together. See Figure 49-33. For frame cabinets, 
drill pilot and clearance holes in the adjoining 
stiles. Countersink the clearance hole. Fasten 
the cabinets together with two #6 x 2%" flat 
head wood screws through the face frame. To 
hide these connecting screws, remove the door 
and hinge; then drill and fasten cabinets under 
the hinge plate. When you replace the doors, 
the screws will be hidden. 


Mounting Rail Shown 
Inside Cabinet 


Figure 49-32. After you drill clearance holes in the 
cabinet, drill pilot holes into the stud. (Jae Company) 


Approximately 
gM 


Approximately 
6” 


Figure 49-33. Hang the cabinets, then fasten them to 
each other. 
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. Hang and secure two cabinets at a time across 


the wall. There may be cabinets along the wall 
and more around a corner. If so, you will likely 
need a filler strip cut to size. See Figure 49-34. 
You usually install a valance above the window 
last. Trim it to fit between the wall cabinets on 
each side. 

Prepare for venting the range hood. Use the 
manufacturer’s instructions and templates. Cut 
through the wall or overhead cabinet, soffit (if 
present), and the ceiling, as required. Then 
hang the overhead cabinet. 

Trim away any excess shim material that 
remains after all cabinets are aligned. See 
Figure 49-35. You can hide shim ends or 
uneven wall openings with molding. 


Installing base cabinets 


Base cabinets are installed much like wall cabinets. 


They are attached to the wall through the hanging rail. 
Follow these steps to install base cabinets. 


Íl; 


Begin by installing a cabinet in a corner. If the 
kitchen is U- or L-shaped, the corner may be 
void, have a blind corner cabinet, or house a 
lazy Susan. Install furring strips behind a lazy 
Susan or void corner to support the countertop. 
See Figure 49-36. 


. Level the cabinet at the 344%” mark. Have the 


front and sides vertical. 


. Slip shims behind cabinets to correct for an 


uneven wall. Place shims under the cabinets to 
level them. See Figure 49-37. 


. Drill through the cabinet back and hanging rail 


making a clearance hole. The holes should align 
with wall studs. 


. Drill pilot holes 1%” into wall studs. 


Wall cabient 
Blind corner wall cabient 


~ 
rs 


Jeceo 3.336655 


Can be pulled 
from wall 


Figure 49-34, Blind corner cabinets can be pulled from 
the wall to accommodate a nonmodular wall length. 
(American Woodmark Corp.) 


6. Fasten the cabinet loosely with #8 x 21⁄2" flat 
head wood screws. 

7. Level and attach the next cabinet to the wall. 

8. Fasten the cabinets together with C-clamps and 
screws. Make sure frames (or fronts for frame- 
less cabinets) are flush at the top and bottom. 

9. Tighten the first cabinet to the wall. 


i . 
Stud ——— s“ Base level line 


C 


Figure 49-35. A—Installing wall cabinets. B—Installing 
base cabinets beginning with the corner unit. C—Shim 
between the base and floor to level and bring cabinets up 
to the base level line. Use clamps to hold the base units 
together until all adjustments are made and the units are 
fastened together. (KraftMaid Cabinetry, Inc.) 


Base Corner Filler 


Corner Base Carousel 


Blind Corner Cabinet 


Figure 49-36. Start installing base cabinets in the corner. 
U- or L-shaped kitchens have special treatment, such as 
blind corner cabinets, base corner fillers, or a corner base 
carousel. Note that support strips are needed to support 
the countertop. (American Woodmark Corp.) 


Dishwasher Compactor 


Cut off all 
protruding pieces of shim 
flush with the toe board 


Figure 49-37. A—Shim behind and under cabinets to 
account for irregular walls and floors. (Jae Company) 
B—Face frame pieces are being applied to a base cabinet. 
Stiles and rails are glued and nailed in place. 
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10. Attach, level, and connect cabinets in pairs. 

11. Set the sink cabinet or front. A filler strip may 
be needed on each side. Drill or saw openings 
for the water supply and drain. This is not 
necessary if you are using only a sink front. 

12. As you continue to position cabinets, measure 
the spaces for appliances accurately. 

13. Tall utility cabinets slip under the soffit. You may 
need a filler strip on the side, if there is extra 
space. If so, install it before setting this unit. 

14. Trim away any excess shim material. 


Installing Countertops 


Countertops are available several ways. You can 
order them to exact sizes with capped ends. You can 
buy nominal lengths to trim and cap yourself. You 
might want to install a plywood or particleboard 
type and laminate it. For L- and U-shaped tops, buy 
tops with mitered corners. 

Purchase end caps with or without adhesive. 
Usually, the preapplied adhesive is a hot-melt glue. 
You apply the cap with a warm iron. Otherwise, use 
contact cement. Follow the procedure described in 
Chapter 36. 

The countertop is installed once the base 
cabinets are fully secure. If you bought precut 
lengths, proceed to fasten the top with screws 
4%" shorter than the combined corner block and 
countertop thickness. For nominal lengths, proceed 
as follows: 

1. Cut the countertop to length. Leave 1⁄2” to 1” of 
overhang. 

2. Bond miter or butt joints with water resistant 
adhesive. Install clamping hardware while the 
glue is wet. See Figure 49-38A. Draw the pieces 
snug, but not tight. 

3. Align the joint with a mallet as needed. See 
Figure 49-38B. Tighten the hardware. 

4. Trim the backsplash, as needed. Allow for irreg- 
ular walls. See Figure 49-38C. 

5. Attach the countertop. See Figure 49-39. Drive 
the proper length screws through corner blocks 
into the top. 

6. Bond laminate caps to visible cut edges. See 
Figure 49-40A. Trim the excess with a laminate 
trimmer or file. See Figure 49-40B. 

7. Add special precolored joint filler in visible 
cracks, as necessary. See Figure 49-40C. 

8. Make cutouts, as necessary, for sink and cooking 
units. Follow the directions in Chapter 21 for 
using a saber saw. Use a fine-tooth carbide 
blade. Special clips are provided with the instal- 
lation rims to mount these units. 


780 Modern Cabinetmaking 


ae” 
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ce a oe 
l -R 7. Figure 49-39. Use corner blocks through which screws 


will attach the countertop. (American Woodmark Corp.) 
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Figure 49-38. A—Assemble the countertop and miter 
corner with glue and fasteners. B—Align the miter joint 
with a mallet. C—Trim the backsplash if walls are irregular. 


Figure 49-40. A—Bond the end caps. B—Trim excess 
laminate. C—Apply seam filler as needed. 


Producing Cabinets 


Most commercial and custom cabinet casework 
built today is made of manufactured panel prod- 
ucts, such as structural particleboard and MDF. For 
protection of the material, ease of cleaning and 
appearance, these products are covered with lami- 
nates and edgebanding. A variety of colors and real- 
istic wood grain patterns are available. A few 
cabinets are made of hardwood veneer on particle- 
board or plywood. Many cabinet doors and drawer 
fronts are made of solid lumber. However, some 
doors are made of solid wood frames with panels of 
wood veneer clad particleboard. 


Site-built cabinets 


Site-built cabinets refer to custom units 
constructed on location. The construction and instal- 
lation varies slightly from the modular units. You 
install and level plinths first. This is the framework 
that supports the cabinets and provides toe space. 
They should be 21” from the wall. Then build the base 
cabinet cases in long sections. Attach face frames. 
Screw the cases to the plinth and to the wall. Then 
install built-in appliances and countertops. This 
method requires moving equipment to each installa- 
tion site. This can greatly extend the completion time. 


Face frame cabinets 


Begin with sketches or drawings that include 
dimensions. It is wise to follow the modular unit 3” 
width increment. Conform to standard depth and 
height. From the drawings, create a cutting list and 
bill of materials. The cutting list should show what 
components are to be cut from a standard size sheet 
of material. 


Making a base cabinet 


The base cabinet for this example is 24” wide. 
The sides, bottom, and shelf are made of 34” struc- 
tural particleboard. The back is 1⁄4" plywood. From 
this information, create a bill of materials and 
cutting list. The construction details are shown in 
Figure 49-41. The sides are to be covered with a 
wood grain laminate or by graining (a special 
finishing procedure). 


Cutting joints 


Cut the cabinet components as follows: 

1. Lay out panels to show cutting lines. Identify 
where each part will be located. 

2. Cut components to size. When possible, saw 
matched pairs together with the same setup. 
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Figure 49-41. Construction details for a base cabinet. 
A—Front view. B—Back view. C—With face frame. 
D—Bill of materials. 
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. Cut out the toe space allowance on the corners 
of the cabinet sides. See Figure 49-42A. 

4. Saw a 3⁄4" wide by 3/8” deep slot in the cabinet 

sides for the bottom. See Figure 49-42B. 

5. Saw a 3/8" wide by 3/8” deep slot for the 
rabbeted hanging rails. This cut is not made the 
full length of the sides. Note that tape is placed 
on the fence to mark the beginning and end of 
the cut. See Figure 49-42C. 

. Saw ablind slot to hold the shelf. See Figure 49-42D. 

. Saw 3/8" by 3/8” rabbets between the hanger 
rail slots on each side for the back. Again, use 
pencil marks on the component and tape on the 
fence to mark the beginning and end of the cut. 
See Figure 49-42E. 

8. Saw a 3/8" by 3/8” rabbet in each of the we 

hanging rails to accept the cabinet back. c 


AJ OX 


Re cg A of 


Figure 49-42. Constructing a base cabinet. A—Saw sides for toe space. B—Saw the slots for the bottom. C—Tape marks 
where the saw kerf for the hanging rails begins and ends. D—Saw only one side to pencil mark for blind slot to hold 
shelf. E—Make a rabbet for the back. Note start and stop marks. 


Assembly 


The components are now ready for assembly. 
See Figure 49-43. Make a dry run (clamp without 
adhesive) to check for joint fits and overall square- 
ness. Then glue and clamp the cabinet case. See 
Figure 49-44. Again check the squareness and adjust 
the clamps as necessary. Note that hanging rails and 
rabbets for the back are inset slightly. This allows 
for flush mounting the cabinet if walls are slightly 
irregular. Once the assembly is dry, you should 
apply laminate or graining to the sides. 


A 
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Attaching the face frame 


The width of the stiles and rails can vary. The face 
frame for this particular cabinet style has 1%” stiles 
and 1%” rails, except for a 1” bottom rail. See 
Figure 49-45. If two drawers were to be placed on top, 
a 1%" wide mullion would separate them. If two 
doors are placed on bottom, no mullion is needed. 
(Install mullions only if each door is 18” or wider.) 
The frame is made slightly wider than the cabinet to 
allow adjacent cabinets to fit flush. Usually, the case 
width is 12” narrower than the face frame. 


Figure 49-44, A—Assemble the cabinet with glue and bar clamps. B—Check the squareness 
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Face frame parts can be joined with dowels, 
mortise and tenon joints, or pocket joints. The frame 
is attached to the case by glue and nails or metal 
clips. Clips are fitted into a slot in the cabinet side 
and screwed to the frame. See Figure 49-46. Plate 
joinery is also becoming popular for attaching the 
face frame to the case. 


Attaching the toe board, corner blocks, and back 


Next attach the toe board. It is as long as the 
cabinet frame is wide. It fits across the cabinet next 
to the floor. Glue and nail it in place with blocks. See 
Figure 49-47. Add corner blocks for the top. See 
Figure 49-48. They are glued in place and reinforced 
with screws. Install. the back with brads or staples. 


a’. ae sop tt hey fF Gh PE SFI ADEA, ER ts E. 
Figure 49-46. The face frame may be attached to clips set 
in a groove in the cabinet side. 


Figure 49-47. Toe board glued with blocks and fastened 
with brads. 


Installing drawers 

With the drawer assembled, add the drawer 
slides. Refer to Chapter 42. One track, called the cabinet 
member, attaches to the case and the other, the drawer 
member, attaches to the drawer side. See Figure 49-49. 
Install a rear mount bracket to the cabinet back. Or, a 


Az 


Figure 49-48. Corner blocks position and secure the 
cabinet top. 


Figure 49-49. Attaching the drawer slides. A—To the 
cabinet side. B—To the drawer. Make sure you align the 
two tracks accurately. 


spacer glued to the cabinet side may be needed to 
bring the drawer slide flush with the inside edge of the 
face frame. Once you install the slides, attach the 
finished front and fasten the drawer pulls. 


Installing doors and pulls 


Place the cabinet with its back on the floor. 
Mount the hinges on the door back. Position the 
doors to cover the opening evenly. Leave 1/16” 
between them. Drill pilot holes in the frame and 
secure the hinges. Install magnetic or friction 
catches unless self-closing hinges are installed. 
Mark door handle locations on masking tape. Drill 
clearance holes for screws and install the pulls. 


Making a wall cabinet 

Wall cabinet construction details are shown in 
Figure 49-50. Wall and base units are constructed 
very much alike. 


Frameless or Face Frame 
24W x 30H x 12 Deep Two Door Wall Cabinet 
with Two Shelves, Fixed or Adjustable 


Fixed shelf 
(2) 


3/4x115/8x231/4 | 3/4x 10 7/8 x 22 3/4 


or 


Adjustable 
shelf (2) 3/4 x 11 5/8 * 3/4 x 10 7/8 * 
COo —sie4xitex2r | 
[Bottom rai [| 41X21 
, Pp SC*SA ATX BO 
PAT AXA7 O 
Eo ne 
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However, the wall cabinet top is dadoed into the 
sides. Like base cabinets, the hanging rails are 
rabbeted and inserted into slots cut in the cabinet 
sides. This provides enough support for the cabinet 
and contents. 


Making a base frameless cabinet 


The base cabinet for this example is 24” wide. 
The sides, bottom, stretchers, and shelf are made of 
%4" industrial structural particleboard with white 
thermofused melamine. The back is 4” MDF with 
white thermofused melamine. From the drawings, 
create a cutting list and bill of materials. The cutting 
list should show what components are to be cut 
from a standard size sheet of material. The specifi- 
cations for this cabinet called for wheels rather than 
levelers and toe kicks. However, the construction of 
the cabinet is the same. 


Figure 49-50. A—Wall cabinet construction details with and without face frame. B—Hanging rail joinery details. 
C—Bill of materials. *The adjustable shelf width may be calculated by subtracting the space requirements of the shelf 
supports from the fixed shelf width. 
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it the cabinet components as follows: 


. Ona sheet of paper, lay out the panels to be cut. 


Identify the parts by number (or name). 

Cut components to size and mark the number 
or name on an edge. See Figure 49-51A. When 
possible, saw identical parts at the same time 
with the same setup. 

Dado a 1/4" by 1/4” slot 13/16” from the back 
edge of each side, bottom, and back stretcher to 
accept the cabinet back. See Figure 49-51B. The 


OU a 


thickness of thermofused melamine panels is 
slightly greater than the nominal size. Insert a 
.020” shim between the dado blades. 

Make pocket holes in hanging rails for mounting. 
Cut kerfs for plates with plate joining 
machines. See Figure 49-51C, D, and E. Space 
as discussed in Chapter 29. 

Cut toe board. The width is 3/8” less than the 
distance from the top of the finished floor to the 
bottom of the cabinet. The length is as long as 
the run of cabinets, if possible. 


Figure 49-51. Cutting parts for a frameless base cabinet. A—Sawing side panels to length using stop block on sliding 
table. B—Sawing dado kerf for inserting the back. C—Plate joiner cutting kerfs in the ends of the cabinet bottom. 
D—Plate joiner cutting kerfs in the side of the side panels. E—Portable plate joiner cutting kerf away from the edge 
for stretcher. The guards are removed to show the process. (Chuck Davis Cabinets) 


Preassembly operations 


Several operations are performed on the 
machined parts prior to assembly. These operations 
are as follows: 

1. Apply PVC edgebanding to the front edge of 
each side, bottom, and the remaining two 
stretchers. See Figure 49-52A. In this example, 
green PVC was used as an accent and to 
complement the door and countertop. 

2. Bore holes with line boring machine for 
mounting hardware and supporting shelf clips. 
See Figure 49-52B. 

3. Attach the cabinet member of the drawer 
glides. See Figure 49-52C. 

4. Attach hinge mounting plates. See Figure 49-52D. 

5. Install casters or levelers. 

6. Bore door for hinges and press the hinges in place. 


Figure 49-52. Preassembly operations. A—Apply edge- 
banding with a tape laminating machine. B—Bore 
32 mm System holes for drawer slides and hinge 
mounting plates. C—Install drawer slides. D—Install 
hinge mounting plates. (Chuck Davis Cabinets) 
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Assembly 


The components are now ready for assembly. 
This process is as follows: 

1. Apply glue to all 1/4” dados. 

2. Place a side on the assembly table, inject 
glue in all plate kerfs and insert plates. See 
Figures 49-53A and B. 

3. Place cabinet back in dado. See Figure 49-53C. 

4, Apply glue to plate kerfs in both ends of 
stretchers and place on appropriate plate. Do 
the same for the cabinet bottom panel. 

5. Inject glue and insert plates in the other side 
panel. See Figure 49-53D. Turn the panel over and 
place on the partial assembly. See Figure 49-53E. 

6. Tap into place and clamp. See Figures 49-53F 
and G. 

7. Apply Roo® Glue to edges of the hanging rail 
and install it. Figures 49-53H and I. 

8. Again, check for squareness and adjust the 
clamps as necessary. See Figure 49-53J. Note 
that hanging rails are inset slightly. This allows 
for flush mounting the cabinet if walls are 
slightly irregular. 


Installing drawers 


With the drawer assembled, add the slide’s drawer 
member. Refer to Chapter 42. Measure the distance 
from the top of the stretcher to the top of the cabinet 
member. Transfer the measurement to a marking 
gauge and mark the drawer side. See Figure 49-54A. 
Use a spring clamp to hold a shop made fixture that 
will provide the required set back from the front of the 
drawer box. See Figure 49-54B. Since the cabinet 
member was installed prior to cabinet assembly, insert 
the drawer. See Figure 49-54C. 


Installing doors and pulls 


Attach the door hinges to the mounting plates. 
See Figure 49-55A. Adjust alignment as necessary. 
See Figure 49-55B. Install magnetic or friction 
catches unless self-closing hinges are installed. 
Mark door handle locations on masking tape. Drill 
clearance holes for screws and install the pulls. 


Final assembly operations 


Attach the drawer front. Adjust and fasten the 
drawer pulls. Install appropriate countertop. 


Metric Kitchen Cabinet Dimensions 


All industrialized countries, except the United 
States, use metric measurements. Many metric stan- 
dards for kitchen cabinets are not exact conversions. 


788 Modern Cabinetmaking 


228 ore ree 


G H l J 
Figure 49-53. Assembling a frameless base cabinet. A—Inject glue into all plate kerfs of a side panel. B—Slip plates into 
kerfs. C—Place cabinet back into slot. D—Inject glue and plates in opposite side panel. E—Turn the panel over and 
place on the partially assembled cabinet. F—Tap the panel in place. G—Apply clamps as required. H—Apply 
melamine adhesive to edges of hanging rails. I—Install hanging rails with cabinet assembly screws. J—Check for 
squareness. (Chuck Davis Cabinets) 
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A B C 
Figure 49-54. Installing a drawer in assembled cabinet. A—Using marking gauge to mark drawer rail height on drawer 


box. B—Positioning drawer rail on mark and against set-back fixture. C—Sliding drawer box onto previously installed 
cabinet member. (Chuck Davis Cabinets) 


A B 


Figure 49-55. A—Snap clip-on door hinges to the previously installed mounting plate. B—Adjust door as required. 
(Chuck Davis Cabinets) 


Be aware of these and other measurements: 
Æ Base cabinet height with 150 mm high toe 


* Tall cabinet height: 1350 mm to 2215 mm 
* Modular widths: 300 mm, 400 mm, 450 mm, 


space: 870 mm (34%") 


500 mm, 600 mm, 800 mm, 900 mm, 1000 mm, 


* Base cabinet height (without toe space): 1200 mm 
720 mm (28 3/8") Material thickness: 13 mm, 16 mm, 19 mm 

X Base cabinet depth: 570 mm (22 7/16") Height of pull-out surfaces to allow a knee 
æ Toe space height: 150 mm (5 15/16”) space: 650 mm to 700 mm 

#% Toe space depth: 75 mm The chart given in Figure 49-56 provides inch- 
Æ Countertop thickness: 40 mm to-metric conversions for typical cabinet heights. 
Æ Countertop depth: 600 mm The format allows you to lay out the 32 mm holes. 
X Wall unit depth: 300 mm to 340 mm As noted, remember to add the wood thickness to 


z 
7 


Wall unit heights: 368 mm, 464 mm, 560 mm, 
752 mm 


the side panel height. This allows the cabinet 
bottom and top to fasten flush with the sides. 
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Hole line on side panel 


“Standard heights Dimensions in |Number 
of cabinets 


Tall cabinet 
_ (and higher) 


81.890 | 2080 | 65 | 32 | 
80.630 | 2048 | 64 | 32 | 
: | 79.370 | 2016 | 63 | 
| “add wood thick- 


| ness for top and 76.850 
bottom shelves. 75.591 | 1920 
74.331 
73.071 | 1856 
71.811 | 1824 
70.551 | 1792 


69.291 | 1760 
68.031 | 1728 


| Wall cabinet i 
60.472 | 1536 
59.213 | 1504 


l 51.654 | 1312 
High board 50.394 | 1 280 
i 49.134 | 1248 
46.614 | 1184 
45.354 | 1152 


g 


Base cabinet 
countertop 


Side board 


1 Meter = 1000 mm 
An example: 


70.551” x 25.4 mm = 
1791.99 = 1 792 mm 


66 772 mm + 3937 = 16 


i Toe board 


25 400.00 


Figure 49-56. Conversion chart to help you lay out height and hole spacing for side panels of the 32 mm system. 
(Háfele America Co.) 


Summary 


The kitchen is one of the most functional rooms 
of a home. It must be designed to be convenient and 
efficient. Planning begins with determining the 
tasks to be performed. Many activities are related to 
the preparation and consumption of food. 

To support kitchen activities, you must consider 
storage, work centers, appliance areas, utilities, and 
other potential uses of the room. One measure of 
function is the kitchen triangle. Short paths between 
the sink, range-oven, and refrigerator are part of an 
efficient kitchen. Designs you might choose include 
one-wall, corridor, L-shape, U-shape, peninsula, 
and island layouts. 

The four basic types of cabinets are wall, base, 
tall, and specialty units. Manufactured base cabi- 
nets come as standard height and depth, in 3” width 
increments. Wall units can vary in height, as well as 
width. Tall units are 84” high with varying widths. 
Specialty cabinets include corner units, sink/cook- 
top fronts, suspended units, hutches, bottle racks, 
and appliance garages. 

When planning a kitchen, measure the available 
area and make a rough sketch. Then determine 
kitchen appliances and features. Arrange the appli- 
ances and cabinets in an attractive and efficient 
manner. Work carefully. Once installed, utilities are 
expensive to relocate. 

Installation follows. Lay out the walls by locating 
studs and measuring cabinet heights and position. 
Have the kitchen walls and soffit finished. Finally, 
install wall, then base units. It is best to connect the 
range hood and vent before the base units. Otherwise, 
you must reach over the base cabinets. Cabinets are 
attached to the wall and to each other. The final steps 
are to mount the countertop and make any necessary 
cutouts for the sink or cooktop. 


Test Your Knowledge 
Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. The primary purpose of any cabinet is 
2. List five work centers. 


oN 


7. 


18. 


19. 
20. 


ane 


. Akitchen should provide ___ 
. The kitchen triangle is the path between the 
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. Name three essential large kitchen appliances. 
. Find the height and width measurements of the 


three appliances listed in question 3. 


. Autility not needed for a sink with a disposal is 


a. electricity 

b. water 

c. sewer 

d. gas 

and 


and 


— 


. List six kitchen designs, or layouts. 
. Name a cabinet accessory that helps store 


cookie sheets. 


. On what cabinet accessory might a mixer be 


mounted? 


. The four categories of kitchen cabinet types are 


. Manufactured kitchen cabinet sizes are based 


on a(n) 


. Why must you use a 1 sink /cooktop base or false 


front under a sink? 


. Countertops are made to order in sections 


generally ” deep and ” thick. 


. Sketch two specialty cabinet arrangements that 


maximize storage space in a corner. 


. Lazy Susan’s improve access in 


a. wall cabinets 

b. corner cabinets 

c. tall cabinets 

d. base cabinets 

Kitchen cabinets are manufactured in modular 
width increments of 

asa 

b.4° 

c. 6” 

di2 

Most often, the sink is centered under a(n) 


List the three steps of kitchen layout. 
Explain why you clamp face frames together 
when fastening adjoining cabinets. 


Countertop cutouts are needed for and 
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This kitchen was planned for convenience and efficiency. The user’s special needs were a major consideration in 
the design. (Whirlpool) 


Furniture 


Objectives 
After studying this chapter, you will be able to: 


% Describe several types of desks. 

% Identify the details involved in making a clock. 

% Construct bed frames for standard and water- 

filled mattresses. 

% Recognize the purposes of a canopy bed. 

Æ Identify a cheval mirror. 

% Design flat and case-type room dividers. 

Æ Explain the advantages of dual-purpose furniture. 

Important Terms 

bookcase headboard movement 

box springs plain platform 

cabinet platform plastic liner 

canopy bed platform 

cheval mirror - poster bed 

flat headboard room divider 

footboard soft-side water bed 

frames mattress 

hard-side water bed - standard mattress 
mattress water-filled mattress 

headboard 


Many cabinetmaking procedures and prod- 
ucts have been described in this text. You have 
learned about case goods, kitchens, frame and panel 
construction, and many other cabinetmaking tech- 
niques. There is no end to the number of creative 
products you might build. 

This chapter samples the wide range of furni- 
ture and cabinet products you might encounter. 
Exploded views are used to show the design infor- 
mation needed to thoroughly plan a product. 


Desks 


There are many styles of desks. They may have 
drawers on one or both sides. Rolltop desks include a 
top section and tambour door. Figure 50-1 shows 
several styles of executive desks. Figure 50-2 shows a set 
of plans for a pedestal desk. 


Desks often have multiple parts that are the 
same size—the sides, drawer parts, frames, etc. 
Always process duplicate parts at the same time. 
You set up the machine only once to ensure that all 
components are the same size. 


Clocks 


Clocks may hang on walls, set on mantels and 
tables, or stand on the floor. Figure 50-3 shows the 
working drawings for two clocks. One is a mantel 


“Spit 


È 


Figure 50-1. A—Leaded glass doors, open display areas 


for dishes, and an open cabinet area allow the home- 
owner to exhibit collectibles prominently. B—Hand 
organizers can be built into the cabinets above a desk. 
(KraftMaid Cabinetry, Inc.) 
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Side View 


i GB 
Side View Ys wea 
of Pedestal A @ 
Bottom Back 


Pedestal Desk Assembly Frame Detail 


List of Materials 


(finished dimensions in inches) 


Desk Case 
A Top 3/4 x 29 1/2 x 51 1/2 
B Sides (2) 3/4 x 28 x 29 1/4 


C Bottom rails (4) 3/4 x 3 5/8 x 13 1/4 


D Front frame 


pcs.* (8) 3/4 x 2 1/4 x 13 3/4 
E Back frame 

pes,” (8) 3/4 x 2 1/4 x 13 3/4 
F Bottom side 

frame (4) 3/4 x 2 1/4 x 24 1/2 
G Upper 

frames (12) 3/4 x 2 1/4 x 24 


H Center frame (2) 3/4 x 2 1/4x 21 

J Center frame 
sides (2) 

K Back apron 

L Pedestal base (4) 


M Pedestal base 


3/4 x 2 1/4 x 22 1/2 
3/4 x 5 5/8 x 21 
3/4 x 4 x 15 3/4 


P Drawboards 3/4 x 12 5/8 x 26 1/4 


Q Drawboard 


nosing (2) 3/4 x 3/4 x 13 1/8 
R Top edge 

strips (2) 1/4 x 3/4 x 52 
S Top edge 

strips (2) 1/4 x 3/4” x 30 
T Pedestal facing : 

strips (8) 1/4 x 3/4 x 29 1/4 
U Upper dust 

panels (4) 1/4x 9 3/4 x 24 
V Lower dust 

panels (2) 1/4 x 9 3/4 x 24 1/2 
W Center dust 

panel 1/4 x 17 x 22 1/2 
X Drawboard 

edge strips (4) 1/4 x 3/4 x 12 5/8 
Y Pedestal 

backs (2) 1/4 x 13 3/4 x 25 1/8 


“Front frame pcs. (D) are exposed and shouid ba made 
out of the same stock as the rest of the exterior. Back 
frame pcs. (E) are not exposed and may be secondary 


wood 


sides (4) 3/4 x 4x 29 1/2 
N Center frame 
supports (2) 3/4 x 3/4 x 25 3/4 


FF Drawer 
Drawers backs (4) 
AA Drawer GG File drawer 
fronts (8) 3/4x 5 1/2 x 13 3/4 sides (4) 
BB Center drawer HH File drawer 
front 3/4 x 4 7/16 x 20 7/8 backs (2) 
CC Center drawer JJ File drawer 
sides (2) 1/2 x 3 3/16 x 23 1/2 joiners (2) 
DD Center drawer KK Center drawer 
back 1/2 x 2 7/16 x 20 3/8 bottom 
EE Drawer sides (8) 1/2%53/16x233/4 LL Drawer 
bottoms (6) 
Drawer Assembly 


Figure 50-2. Plans for a desk with a pedestal base. (Shopsmith, Inc.) 


Drawer Details 


4s 


List of Materials 


(finished dimensions in inches) 


1/2 x 4 7/16 x 12 5/8 


1/2 x 11 3/16 x 23 3/4 


1/2 x 10 3/8 x 12 5/8 

1/2 x 1 1/4 x 13 3/4 
1/4 x 20 3/8 x 23 3/8 
1/4 x 12 5/8 x 23 5/8 
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Parts Specification 


Parts Parts 3/4” x 3 3/16” x 10 7/8” 
J, K&L B,C&D 3/4” x 3/4” x 10 1/2” 
3/4” x 3/4” x 3” 
3/4” x 3/4” x 3” 
Full Size 3/4” x 9” x 34” 


3/4” x 1 1/2” x 34” 
3/4” x 2 15/16” x 10 3/8” 
1/2” x 1/2” x 10 1/8” 
1/2” x 1/2” x 2 3/16” 
1/2” x 1/2” x 2 3/16” 
3/4” x 2 5/16” x 9 1/8” 
1/4” x 3” x 8.1/4” 
1/4” x 8 15/16” x 8 1/4” 


Molding Profiles 


WZ2arFACtuamMmVeoOu> 
a ot h ost st ot ot J St Ss st tet 


Reference 
location of 


10-7/8" 


7-1/2" 
iw 1/4" 
3-3/16" | 
3/4" 
1/4” R (Front edge 
1/4" and ends) 
S . Detail—Top A - ; Detail—Base H Detail—Bottom M 


A 


Figure 50-3. A—Shaker style clock and working drawings. (Craft Products). 
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Parts Specification 
| Ref.| Qty. | Dimensions | 


3/4” x 4 3/8” x 7 5/8” 

3/4” x 3 5/8” x 8 11/16” 

3/4” x 4 5/8” x 8 1/8” 

1/2” x 3 7/16" x 5 3/4” 
7/186” x 1 3/8” x 8 1/2” 
7/16" x 1 3/8” x 4 13/16” 
1/4” x 6 9/16" x 7 15/16” 
1/4” x 7 11/16” x 6 19/32” 
3/4” x 1 1/8” x 7 5/8” 

1/4” x 1/4” x 5 7/8” 

1/4” x 1/4” x 5 3/8” 

Hinge, Butt 1” x 13/16” 
Knob, 3/8” Diameter 
Catch, Magnetic 5/16” Dia. 
Bail Handle, 2 3/8” Centers 
Knob, 1/4” Diameter 
Glass, 3/32” x 5 13/16” x 
5 13/16” 


A 
B 
Cc 
D 
E 
F 
G 
H 
J 

K 
L 

M 
N 
P 
R 
S 
1 


E r E E E GTi pe E E E E A A TE ae CP ry 


7-1/8: —- 


>| 5/16" 


FULL-SIZE 
| PROFILE 
. TOP C 


(2) BORE 
3/4" 


a 8-1 o o—— 


Detail—Top C 


BORE 3/16" 
aR FOR BAIL 


BORE THROUGH 3/16” ; 
| FOR KNOB (REF. N) 5-3/4 
RECESS STRIKE Detail—Top Cap D 


FOR MAGNETIC 
į CATCH, LOCATE 


7-5/8" 


| IN ASSEMBLY | 7-5/8” FIT TO CASE | 
Va a j f 
Detail—Door Rail J 
pI (Bore Only One Rail 
as Shown) 


| T 1/2" R 
BE 


HKA Detail—Base Front E 
8-11/16 FULL-SIZE PROFILE 


FOR BASE PARTS E & F 


<— 8-1 9/32" E y) 


L/H SIDE 
ONLY BORE [4-378 FIT TO case—| 
5/16" x 5/8" : l 
MAGNETIC 1/4" NOTE: SAND ————— 
DOOR CATCH Patty id 
a SO THAT BACK = 

oe | SLIDES INTO 

GROOVES IN 


| 


TOP C AND 
BOTTOM A. 


3/8" =| oes + BORE 3/32 [er P 
Detail—Side B = 3/324 p Fie ‘ 
(L/H Side Shown) Myer Sg otlt=BaGe One Side Saane F 


Figure 50-3. B—Mantel clock and working drawings. (Craft Products). 


clock and the other a Shaker style clock to hang on 
the wall. Study them carefully and note the compo- 
nents and subassemblies. This detailed work is part 
of planning a product. 

Clocks have always been a favorite product of 
amateur and experienced cabinetmakers alike. Early 
cabinetmakers made clocks with hand-carved 
wooden movements. The movement is the mecha- 
nism that keeps time. Today, clocks are mechanically 
wound (springs or weights), use electric motors, or 
have battery-driven quartz movements. Choose the 
desired movement during the design stage since it 
often affects the clock size. See Figure 50-4. 

There are companies that sell clock movements and 
parts. Also check your local crafts store for clock parts. 


Chairs 


Chairs are difficult to build if they involve 
compound leg angles. Few chairs are stable if the 
legs are perpendicular to the seat. In addition, front 
leg angles typically differ from back leg angles. 


we JX 


Figure 50-4. Grandfather clocks vary in size, color, and 
design. Grandmother clocks tend to be a little smaller. 
(S. C. Johnson & Son, Inc.) 
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The Captain’s chair shown in Figure 50-5 is an 
example of a permanent spindle leg assembly. Drill 
the leg sockets while the seat still has square 
corners. Build a fixture to let you drill compound 
angles. Set the side angle at 12° with a T-bevel. Raise 
the fixture. Set the front or back angles at 8° with the 
T-bevel. Use a Forstner bit centered over the drill 
press table to drill the holes. 

Next, drill the arm and back rest spindles. Start 
with the center spindle in the back. Set your 
compound angle fixture to the 18° back angle. Drill 
the back row of holes. Then, drill the holes in the left 
side of the seat top. Finally, drill the holes in the 
right side of the seat top. Follow this same proce- 
dure to drill the holes in the arm rest. 
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‘ 2 pial 
"O Reap. 


7E 


= 12; 
FRONT VIEW SU AE 


Figure 50-5. Design for a Captain’s chair. (Stanley) 
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Beds are an integral part of the cabinetmaking 
field. They are usually only one part of a bedroom 
set containing dressers, nightstands, and possibly, a 
desk or chest. See Figure 50-6. 

A typical bed contains several parts including the 
frame, headboard, and sometimes a footboard. Some 
styles might include posts and, possibly a canopy. 

The box springs and mattress rest in the frame. 
Box springs are a wooden frame supporting spring 
coils, and enclosed in a cover material. Standard 
mattresses contain foam and/or coils under 
padding in a cloth cover material. Water-filled 
mattresses are much like vinyl inner tubes. They 
can be soft-side or hard-side. 


Bed frames support the box springs and 
mattress. Visible frames are usually made of wood 
and finished to match the headboard and foot- 
board. Hidden frames are typically made of angle 
iron and are adjustable to mattress size. 

Frames must be sized or adjusted to various 
mattress dimensions. There are king, queen, full, 
twin, and super single sizes. See Figure 50-7. The 
dimensions differ slightly for standard and water- 
filled mattresses. 


Frames for cotton mattresses 
Support for a cotton mattress frame is the head- 


board, two rails, and a footboard, Figure 50-8. The 
inside dimensions are slightly larger than the box 


n ii riip, ka 
“4 A Wikat j 


A oy 
wen iii 


y aiig 


; 36 x 74 | 
le ile p ieee) 
54x74 DE SAXTA 
(1372x1880)} 2.5.5. (1372x1880) 
60x80 | 60x84 | 60x80 
(1 524 x 2 032) |(1 524 x 2 134) | (1 524 x 2 032) 
76x80 | 72x84 76 x 80 
(1 930 x 2 032) |(1 829 x 2 134) | (1 930 x 2 032) 


Bassinet 
22 x 39 
(559 x 991) 
23 x 46 
Junior (584 x 1 168) 
ile 25 x 51 
(635 x 1 295) 


(686 x 1 295) 


(787 x 1 448) 


(838 x 1 676) 


(914 x 1 930) 


Figure 50-7. Typical bedding sizes. These sizes tend to 
vary over time and by manufacturer. Check before 
starting design. 


e 


Figure 50-6. A typical bedroom set. The wooden bed frame is hidden by the bedspread. (Thomasville) 


springs. On wood rail frames, cleats are glued and 
screwed inside. Three or four slats across the rails 
support the box springs and mattress. 

Frames should not be permanently assembled. 
Special two-piece bed rail fasteners for wood 
frames allow you to assemble and disassemble the 
frame easily. See Figure 50-9. One piece fits in a 
recess routed in the headboard and footboard. The 
other is bolted, screwed, or pinned to the side rail. 

Another style, the platform frame, has become 
common in contemporary furniture. See Figure 50-10. 
It resembles the frame for a water bed, but requires 
less support since the mattress is relatively light. 


Headboard 


Footboard 


Figure 50-8. A standard mattress is held in a frame 
formed by the headboard, footboard, and two side rail. 


Headboard 


Side Rail 
or Footboard 


Figure 50-9. Bed rail fasteners connect the rails to the 
headboard and footboard. (Woodworkers’ Store) 
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Frames for water-filled mattresses 


The mattress for a water bed is very heavy. A 
king size water-filled mattress can weigh close to a 
ton. Strong, well supported frames are required. 
The weight is supported by a plain or cabinet-type 
platform beneath the mattress. See Figure 50-11. 


=a 
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Figure 50-10. Platform bed made with oak veneer over 
pine. This model is shipped disassembled. (Unfinished 
Furniture) 
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Figure 50-11. A—Twin bed with cabinet platform. 
(Bassett Furniture) B—Flat headboards are often accom- 
panied with matching nightstands. 
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There are two types of water bed mattresses: 
hard-side and soft-side. A hard-side water bed 
mattress is simply a vinyl inner tube. It must be 
placed within a solid (hard) frame. A soft-side 
water bed mattress requires no frame. The edges of 
the mattress include firm, but soft, foam edges that 
provide support and contain the water. A soft-side 
mattress can be used with most any frame as long as 
an extra supportive platform is placed underneath. 
This discussion will focus on making a hard- 
side mattress frame. 

The mattress itself sets inside a plastic liner that 
holds the water should the mattress leak. The liner fits 
inside the rails. Refer to the details in Figure 50-12. 


Liner Foot 


Wood core 
Upholstered 
Side Rail Cap 
el Riser frame 
= ‘ Riser supports 
Riser Supports 
\ uN : 
A N 
Cx 


Single or 


Full or Queen King Size 
Twin Platform Size Platform Platform 
Head Side rail Foot End Liner 
rail Platform top rail rail Side panel and 
rail screws 


Angle iron 
Corner removed corner brace 
for electrical cord and screws 


Figure 50-12. Details for a plain platform, hard-side 
water bed. 


Panels inside the side rails, headboard, and footboard 
hold the liner in place. Most liners today have 
hardboard panels attached with a 1⁄4" (6 mm) spacer 
to the edges to hold it in place inside the frame. 
The liner stops 1” (25 mm) below the top edge of 
the side rails and should lie flat on the platform and 
in the corners. 

The mattress rails: rest on the platform with a 
1⁄2" (13 mm) plywood or 5/8” (16 mm) particleboard 
top. The rails, usually 2 x 10 lumber, are rabbeted 
34" by 34” (19 mm by 19 mm) along the inside bottom 
edge. The platform fits inside this rabbet to support 
the rails and keep them square. The side rails 
should have blind rabbets so that the cuts are 
not seen. The rails are joined at the corners with 
1/8" x 1%" x 7” (3 mm x 32 mm x 178 mm) angle 
iron or angle braces and wood screws. See the 
construction dimensions given in Figure 50-13. 
People who prefer not to have a hard edge on the 
side rails can install upholstered side rail caps. 


Platforms 


You can support water bed platforms one of two 
ways. A simple platform merely sets on several 
vertical supports. A cabinet-type platform makes 
efficient use of the area below the bed with doors 
and/or drawers for storage. 


Plain platforms 


Plain platforms consist of a riser frame, interior 
riser supports, and a top. The riser supports are 
1⁄2" (13 mm) plywood or 5/8" (16 mm) particleboard 
about 9” to 12” (229 mm to 305 mm) high. Corner 
blocks, corner irons, or metal clips are needed to 
hold the riser frame together. These are fastened 
with screws to allow for easy disassembly. 

Make the platform support about 8” (203 mm) 
shorter and somewhat narrower than the mattress 
frame. Finish the riser frame with black paint so that 
it is not readily visible, or finish it to match the 
headboard and mattress frame. 

The inside riser supports are assembled with lap 
joints to form several X shapes under the platform 
top. Try to have no more than 18” (457 mm) of unsup- 
ported area under the platform. Use more interior 
risers for a king size bed than for smaller sizes. 

The platform top consists of two or three pieces 
of %" (13 mm) plywood or 5/8” (16 mm) particle- 
board. Size the platform top accurately since it must 
fit the rabbet cut in the mattress frame. This keeps 
the mattress frame square. Cut about 1” (25 mm) off 
one corner of the platform top to allow for the elec- 
trical cord that powers the mattress heater. 


Sides (2 x 10) 
Ends (2.x 10) 
Liner lengths 


Sides 
Ends 


Platform 
Top Widths 


Top Lengths 

Riser Frame Lengths 
(Foot and Head) 

Riser Frame Widths 

Riser Frame Lengths 

Inside Supports Widths 

Inside Supports Lengths 


Rail corner braces 
1/8 x 1 1/4 x 1 1/4 angle iron 7” long 


Platform riser corner braces 
2” x 2” wood variable length or angle iron 
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Figure 50-13. Dimensions for constructing a plain platform for various mattress sizes. 


Cabinet platforms 


Cabinet platforms support the mattress and 
provide doors or drawers for access to storage. Size 
the platform about 2” to 3” (51 mm to 76 mm) less 
than the mattress length and width. Then you are less 
likely to kick or trip on the door and drawer pulls. 

It is best to build two or more separate cases that 
combine to form the cabinet platform. This makes 
the platform easier to move. There is no need to put 
a top on the cases since the platform top will serve 
that purpose. Remember, use sturdy case construc- 
tion techniques since the cases must support an 
immense amount of weight. 


Headboard 


The headboard protects the wall, provides deco- 
ration, and sometimes offers storage. The simplest 
type, a flat headboard, usually is a frame and spindle 
or frame and panel assembly. The headboard 
connects to metal frames with a bolt. It usually is a 
part of wood frames. Flat headboards are often 
accompanied by nightstands to store books, clocks, 
radios, or other items. See Figure 50-14. 

Bookcase headboards have depth for storage 
areas. See Figure 50-15. Often, they replace night- 
stands when space around the bed is limited. The 
headboard can hold a bed lamp, clock radio, books, 
or other items. The storage areas could be open 
shelves or have sliding doors. 


Figure 50-14. Nightstands are typically found with a flat 
headboard. (Thomasville) 


Figure 50-15. Bookcase headboard with a cabinet-type 
platform. Pullout shelves in adjacent storage cabinets 
serve as nightstands, but are out of sight when not in use. 
(Bassett Furniture) 


802 Modern Cabinetmaking 


a 


~, > 1 


Footboards prevent bedspreads from slipping 
off the bed and often provide decoration. They are 
usually frame and spindle or frame and panel 
assemblies. When wood rails are used, the foot- 
board becomes part of the frame. See Figure 50-16. 
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Beds with cotton mattresses can have casters 
installed in the headboard and footboard. The bed 
can then be moved for cleaning and arranging furni- 
ture. Barrel-shaped roller casters are recommended 
for ease of movement. 
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Canopy beds are very decorative. Some have an 
arch shaped, fringed cloth canopy or cover. They can 
provide privacy with the addition of curtains. Beneath 
the cloth is a wooden frame with canopy support slats. 
The two side frames may be segment glued or bent 
wood. Corners are joined with lap joints. A finial with 
a dowel under it fits through the frame and into the 
corner post. This holds the cloth-covered frame in 
place about 7’ (2 130 mm) above the floor. By removing 
the canopy and installing the finials, you have a tall 


poster bed. See Figure 50-17. Shorter poster beds are 
available. On these, the finial shape is turned on the 
post. Corner posts are 4’ to 4%’ (1 220 mm to 1370 mm) 
from the floor. 

Some canopy beds have a visible wooden tester 
frame mounted on the corner posts. See Figure 50-18. 
There may be a cloth canopy inside the frame. The 
tester is also connected to the corner posts with 
dowels. Curtains or drapes often are added for 
decoration and privacy. 
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Mirrors are attached to walls, dresser backs, and 
closet doors. They also can be supported in a stand, 
called a cheval mirror. See Figure 50-19. The size 
will vary according to your needs. 


Canopy support slats 


Finial 
- Dowel 
Arched > End 


side frame 


frames Lap i Socket 


Bedpost 


Figure 50-17. Poster bed. (Drexel-Heritage Furnishings, Inc.) 


Tester frame 


Dowel 


Socket 


Corner 
post 


Figure 50-18. Tester canopy bed. (Ethan Allen) 


The stand is quite simple. The spindles may be 
round or square and tapered. Round spindles may 
be difficult to turn if the lathe bed is too short. Then, 
turn the spindles in two parts. 


Room Dividers 


Room dividers are used to separate work areas, 
reduce drafts, or provide privacy. They may be 
solid, part wall and part open, or contain glass or 
plastic panels. Dividers can be flat, or resemble case 
goods, with shelves and possibly doors or drawers. 
See Figure 50-20. Case-type dividers should be flex- 
ible and have adjustable shelving. 


Fold Away Workbenches 


Workbenches are valuable to the do-it-yourself 
person. In apartments and other areas where space 
is limited, a foldup tabletop provides adequate 
surface but folds away for convenient storage. Refer 
to the drawings in Figure 50-21. 
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CORNER JOINT DETAIL FRAME ASSEMBLY 


Bill of Materials 
(finished dimensions in inches) 


Hardware 
1/8” x 12 x 48” Mirror 
8 Mirror retainer clips 
4 3/8” I.D. O-ring 
2 #8x 3/4” 
Flathead wood screws 


Spindles (2) 
Stretcher 
Legs (4) 
Pivot pins (2) 
Stiles (2) 
Bottom rail 
Top rail 
Dowel pins (12) 
Splines (4) 
Mirror back 


2x2x 34 
3/4 x 2-1/2 x 16 
3/4 x 3-1/2 x 10-1/2 
1” dia. x 3-5/8 

3/4 x 2-1/8 x 51-3/8 
3/4 x 2-1/8 x 15-1/2 
3/4 x 4-1/4 x 15-1/2 
5/16” dia. x 2 
1/8 x 1 x 3-1/2 
1/8 x 12 x 48 


25 > 26 (@) al (ul ley OQUDI 


Figure 50-19. This cheval mirror tilts to adjust for a full 
view. (Shopsmith, Inc.) 


Dual-Purpose Furniture 


Apartments and small rooms allow only a 
limited selection of furniture. Dual-purpose furni- 
ture comes in handy where space is limited. The 
example in Figure 50-22 is a table when the top is 
horizontal, but provides sitting space with the top 
vertical. The seat also contains a drawer. 

An alternative to the example in Figure 50-23 is 
to make the top square. The seat might have a lid 
for access to storage. Select a strong positioning 
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List of Materials 
(finished dimensions in inches) 


A Benchtop (2) 3/4x 22 3/4 x 46 1/4 
BRACE AND LEG DETAIL B Sides (2) 3/4 x 12x 39 1/4 
C Shelves )2) 3/4 x 12 x 48 
D Gusset 3/4 x8 x 11 5/8 
E Front facing I4 x 3x 47 3/4 
CUTTING DIAGRAM: F Side faang 0 (2) 3/4 x 3 x 22 3/4 
G Upper and lower 
cleat strips (2) B/4x2x 48 
H Side cleat 
strips 3/4 x 3/4 x 19 3/4 
J Leg brace 3/4 x 3 1/2 x 27 3/4 
= K Stretcher 3/4 x 3 1/2 x 36 
GUSSET DETAIL L Stop 3/4 x 3 1/2 x 7 5/8 
M Legs (2) 11/2x3 1/2 x 34 
N Back-up Block 11/2x31/2x3 
P Bottom 1 1/2 x 8 S/B x 48 
Q Hardboard 
top 1/4 x 23 1/2 x 47 3/4 
R Pegboard 1/4 x 23 3/4 x 48 
Hardware 


2 4” x 4” Door hinges 

3 5” 5” Strap hinges 

Screws and nails as required 
Screw hook and eye 

3/8" x 4” Carriage bolt, washer, and 
wing nut 

Shelf brackets (2) 


Figure 50-21. A foldup workbench provides convenience 
in small spaces. (Shopsmith, Inc.) 


57" 


> 14/2" 
TYPICAL SPACING 
BETWEEN PLEXIGLAS 


| 


HANGING PLEXIGLAS PANEL SPACING 
PLEXIGLAS 

PANELS FINISHING NAIL CUT 
TO 5/8" LONG FOR 


CUT SIX (6) PIECES 1/4” PLEXIGLAS 
8" x 48" FINISH ALL 48" EDGES TO 
TRANSPARENCY SANO 6” EOGES 
DRILL TWO (2) 1/8" DIAMETER HOLES 
IN TOP EOGE OF EACH PIECE, 1/4" 
FROM TOP EDGE AND 1“ FROM EACH. 

f% 3/4" VERTICAL EDGE SEE DETAIL BELOW 

FOR CUTTING, EDGE FINISHING AND 

DRILLING PLEXIGLAS SEE FABRICATION 
DIRECTIONS 1,2, 3 AND 4 IN “DONT. ` 
YOURSELF WITH PLEXIGLAS ACRYLIC 
SHEET" BOOKLET 


uve 


INSIDE EDGE OF SIDE 


NOTE PLEXIGLAS PANELS SHOULD BE 
HUNG FROM TOP EDGE TO ELIMINATE 
THE POSSIBILITY OF BOWING OR 
WARPAGE 


INSIDE EOGE OF SIDE 


HANGING PLEXIGLAS 
(TOP EDGES ONLY} 3/4 WOOD MOLDING 


ITOP AND BOTTOM) 


DRILL 1/8" DIA 
HOLES 


178" CLEARANCE 
TOP AND BOTTOM 


EDGE 


PLEXIGLAS 


PIECE OF 1/4" WOOD 
LATH, 17/16" LONG, 5 REC'D 
USE 11/18" LONG PIECES AT 8" WIDE PLEXIGLAS PANEL 
ENDS 2 REQ'O GLUE IN 
PLACE ON 3/4" MOLDING 


NOTE THIS IS THE DETAIL FOR THE 

TOP EOGE OF PLEXIGLAS PANELS BOTTOM 
EDGE IS THE SAME EXCEPT FOR THE 

NAILS SUPPORTING THE PLEXIGLAS 


DETAIL FOR HANGING PLEXIGLAS PANELS 


MATERIAL AND TOOLS @ MATERIAL USE 3/4” PLYWOOD OR 1" a 12" PINE TO CONSTRUCT 
———— N DIVIDER IF PLYWOOD IS USED APPLY VENEER STRIPS TO GOGES, 
1/4" PLEXIGLAS, DICO BUFFING KIT HANSON 
E A SPECIAL ORILLS FOR PLEXIGLAS YOUR @ FINISH WALNUT. TWO (2) COATS MINI WAX OR TWO COATS OF 
[SS LOCAL PLEXIGLAS DEALER 3/6" PLYWOOD, GOOD QUALITY ENAMEL IF COLOR I$ DESIRED 
T n 12" PINE BOARDS, WOOD LATH, WOOD 
T E MOLDING YOUR LOCAL LUMBEA DEALER @ GLUE ALL WOOD JOINTS AND FASTEN WITH 8d FINISHING NAILS 
po ey wooo aussers TWO (2} PIECES OF 3/18” THICK PANELING GLUED BACK TO-BACK SO FINISHED NAILS, WOOD STAIN, MINI-WAX, ENAMEL, OR 6 «2 1/2" LONG FLAT HEAD WOOD SCREWS. COUNTERSINK 
FACE OF PANELING IS EXPOSED FRONT AND BACK OF DIVIDER USE 3/4" SCREWS, PLASTIC WOOD YOUR LOCAL NAILS ANO SCREWS, FILL HOLE WITH PLASTIC WOOD AND SAND 
a MOLDING TO TRIM TOP AND BOTTOM OF FRONT AND BACK FACES. B HARDWARE STORE SMOOTH, USE 4d FINISHING NAILS TO ATTACH MOLDINGS. 


Figure 50-20. Room dividers set off entries and separate large areas. A—Flat room divider. B—Plans for a case-type 
room divider. (Rohm and Haas) 


Figure 50-22. This piece of furniture serves as a table and 
bench. It also has a storage area under the seat. 
(Unfinished Furniture) 


or locking joint to provide the greatest stability. 
Start by making a box with a lid that is slightly short. 
This keeps the lid from rubbing when it is raised. 
Any of several positioning or locking joints can 
be used. They provide the greatest stability yet are 
not visible from the outside. The pivot pin position 
for the lid is critical. Drill holes in matching sides 
at the same time. 


Product Ideas 


Illustrations throughout this book have 
presented various products. To show all types and 
styles would be impossible. The following list should 
help you select products to design and build. 

% Beds. 

Æ Bunk—one bed over another, usually 
twin size. You reach the upper bed with 
a ladder. 

Ææ Canopy, arched—poster bed with a cloth- 
covered straight or arch-shaped metal or 
laminated wooden frame overhead. Often 
includes curtains on the sides for privacy. 
A wood finial (cap) tops each corner. 

æ Canopy, tester—a bed with a visible 
straight wooden frame, that may have 
curtains or drapes. 

æ Platform—bed with mattress on a plat- 
form rather than legs. 

Æ Poster—bed with corner posts much 
higher than the headboard. Tall ones 
could support a canopy or tester. 

Æ Trundle—nested beds, usually twin size, 
where the lower bed rolls out on casters 
from storage under the other bed. 
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5/8" DIA. 3/8" DIA SCREW 
LOCKING PIN HOLE 5/8" DIA. T: 
BATTEN LAYOUT 6” ON CENTER 


1 GRID SQUARE = 1/4 


5/8" DIA. x 1 1/4" DEEP 
LOCKING PIN HOLE 


DRAWER ASSEMBLY 
3/4" WIDE x 3/8" DEEP DADO 
1/2" FROM EN 


1/4" WIDE « 3/8" 
DEEP GROOVE 
1/4" FROM EDGE 


#92 x 1 1/2" FLATHEAD 
wooo SCI 


List of Materials 
(finished dimensions in inches) 


A Legs (4) 13/4 x 1 3/4 x 26 1/2 
B Arms (2) 13/4x 1 3/4x 19 1/2 
C Sides (2) 3/4 x 10 1/2 x 21 1/2 


D End 3/4 x 1 1/2x 14 
E Drawer guides (2) 3/4x 13/4x 21 1/2 
F Drawer runners (2) 3/4 x 1 3/4 x 23 1/2 


G Rails (2) W4x13/4x 14 
H Seat W4x 17 1/2 x 25 

op 3/4 x 42 dia. 
K Battens (2) 3/4 x2 1/2 x32 
L Drawer front B4x7x 14 


M Drawer sides (2) 
N Drawer back 
P Drawer bottom 


3/4 x 7 x 24 
3/4 x 6 1/2 x 13 1/4 
1/4 x 13 1/4 x 23 1/8 


Q Drawer knob 2dia. x1 
R Pivot pins (2) 11/2x11/2x4 
S Locking pin 11/2x1 1/2x3 


Miscellaneous 

3/8” dia. x 2” Dowel pins 

3/8” Dowel buttons (12) 

5/8” 1.0.x 1 1/2” O.D. Felt washers (2) 
#12 x 1 1/2” Flathead wood screw 
#10 x 1 1/2” Roundhead wood screws 
#8 x 1 1/4” Flathead wood screws 

2d Wire nails 


Figure 50-23. This chair-table has a drawer for storage. 
(Shopsmith, Inc.) 


Modern Cabinetmaking 


ec: 

Captain’s—type of Windsor chair with 
saddle seat and low bent wood back 
and arms. 

% Comb back—chair with parallel vertical, 
comb like spindles. 

¥ Ladder-back—back with ladder, or step 
like, horizontal slats. 

* Mate’s—same as Captain’s ie but 
slightly smaller, with shorter arms or no 
arms. See Figure 50-24. 

* Saddle seat—shaped, rather than flat, seat 
for added comfort. May be found on 
several other chair styles. 

Æ Windsor—chair style characterized by 
thin spindles, wooden saddle seat, and 
slanted legs usually joined with a 
stretcher at the bottom. 

In addition, chair backs usually have many 

descriptors: 

Æ Balloon back—open circles on the chair back. 

% Comb—wide board across the top of the 
back with parallel dowel-like spindles 
to the seat. 

Æ Fan—dowel-like spindles spread out from 
the seat to the top on the chair back. 

æ Fiddle—shape of the back resembles a violin. 

% Hoop—square shaped bent wood chair 
back that starts and ends at the seat, with 
fan spindles. 


Figure 50-24. Mate’s chair. 


% Spoon—curved to fit the human body. 
* Clocks. 

Æ Grandfather—tall (over 80” or 2 032 mm) 
floor-standing case clock with enclosed 
pendulum. 

X Grandmother—tall (72” to 80” or 1 829 mm 
to 2 032 mm) floor-standing case clock 
with enclosed pendulum. 

%¢ Granddaughter—tall (60" to 72” or 1524 mm 
to 1 829 mm) floor-standing case clock 
with enclosed pendulum. 

% Jewelers—rectangular wall clock with 
enclosed pendulum. 

Æ Railroad—trectangular wall clock with a 
shelf beneath the pendulum. 

Æ Schoolhouse—octagon shaped wall clock 
with enclosed pendulum. 

Æ Mantel—short, wide clock with large base 
for stability. Also known as a table clock. 


* Note ———————————_——-__—_————— 
The word regulator often is visible on wall and 
mantel clocks. Historically, this indicates the most 
accurate timepiece in the store, station, or school 
building. Other clocks were set according to it. 


% Desks. 

* Executive—large desk with top over two 
drawer sections and a knee space 
between. Another drawer extends across 
the knee space. The knee space desk is 
closed in the front with a panel. 

Æ Pedestal—smaller than executive desk 
with drawers on two sides and across 
the knee space. The desk usually is open 
over the knee space. However, it could 
be paneled. 

* Rolltop—pedestal desk with a tambour 
door section on top containing open 
shelves and/or small drawers and doors. 

%* Secretary—small desk, usually with at 
least one drawer and a drop-front door 
or lid that covers the desk top much like 
a rolltop desk. See Figure 50-25. Many 
secretaries have glass doors or an open 
bookcase above. 

* Filing cabinets. Filing cabinets provide 
storage space for letter (8%" x 11” or 
216 mm x 279 mm) and legal size (8%" x 14” 
or 216 mm x 356 mm) paper. The cabinet 
may have from one to four drawers. Some 
cabinets have casters. The depth ranges 
from 12" to 24” (305 mm to 610 mm). Tall 
and deep units tend to tip if more than one 


Figure 50-25. Secretary desk with cubby holes above. 
(Drexel-Heritage Furnishings, Inc.) 


heavily weighted drawer is open. The 
cabinet must be: 1) anchored securely to the 
wall or floor, 2) sufficiently weighted at the 
bottom, or 3) fitted with an internal anti-tip 
device. Anti-tip devices prevent more than 
one drawer to be opened at a time. 


Æ Mirrors. 


% Wall—size varies from small to full 
length and attaches like a heavy picture. 

Æ Dresser—mounts to the back of a dresser. 

Æ Cheval—tilting full length mirror on a stand. 
There are smaller versions with a drawer in 
a base. These sit on tables or chests. 

Storage. 

æ Armoire—a cupboard-over-drawer combi- 
nation case on legs or a plinth. Originally 
used for storing clothing. Many cabinets 
that look like an armoire may be a 
disguise for a television and VCR. 

Æ Bachelor chest—small-scale chest of table 
height with two or three drawers. It may 
have an added hinged top that folds 
down against the side. 

* Bench—chest with hinged lid and padded or 
upholstered cover. Typically used for out- 
of-season storage of blankets and clothes. 

æ Buffet—table height cabinet with a row of 
drawers and doors on one or both sides. 
The drawers may be hidden behind a 
central door. Often used to store dinner- 
ware and linens in a dining room. 
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« Chest of drawers—set of five or six drawers 


in a case that rests on a plinth or legs. 


- Chest-on-chest—two chests, one mounted 


on top of the other. The top section of 
drawers is slightly smaller. When on 
cabriole legs, this becomes a highboy. 


« China cabinet—tall cabinet with glass 


doors often used to display dinnerware 
or collectibles. 

Commode—originally, a boxlike structure 
holding a chamber pot under an open 
seat. Later combined with a washstand 
and cupboard underneath. Now refers 
to a low chest of drawers, often highly 
decorated. 

Corner cupboard—narrow, three-sided 
hutch-like cupboard cabinet that fits 
in a corner. 


- Credenza—buffet-like or sideboard-like 


storage unit on a plinth or larger base. 

Cupboard—Standing storage unit with 
shelves hidden behind doors. 

Curio cabinet—transparent cabinet, often 
lighted inside, for displaying collectible 
items. It may be on legs, base, or wall 
mounted. It may also be a corner 
cabinet. See Figure 50-26. 

Dry sink—low cupboard with a frame 
several inches wide attached around the 
edges or the top. See Figure 50-27. 
Typically has an open well lined with a 
copper tray. Originally, water was added 
to wash dishes. 

Etagere—natrow, tall, open set of shelves 
held by shelf supports, rather than the case. 
May have an enclosed cabinet as a base. 

Hope chest—benchlike storage for linens, 
keepsakes, and personal items. Can have 
a lift-out or mechanical lift-up tray. 
Usually not upholstered. 

Hutch—open shelved storage above with 
cupboard below. May also be called a 
Chiffonier or Welch Cupboard. 

Nightstand—Small case that usually sits 
beside a bed, often with a drawer and 
storage shelf. It may be on legs, base, 
or a plinth. 

Sweater or lingerie chest—chest of five to 
eight narrow drawers. See Figure 50-28. 

Sideboard—buffet-height cabinet, usually 
on legs, with drawers, compartments, 
and/or shelves. Typically a piece of 
dining room furniture for holding arti- 
cles of table service. 
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Figure 50-26. Wall mounted, open and easy to reach 
corner cabinet. (KraftMaid Cabinetry, Inc.). 


ae 
= 


ner. 

LL 

Ee. 
a 


E 


re 


F TE ; s 
i | D \ 
me le ee | _ WW 


Figure 50-27. Dry sink. 


* Wardrobe—cabinet like an armoire, typi- 
cally with only one drawer underneath a 
large storage area behind doors. 

* Tables. 

* Butterfly table—table with rounded table 
leaves that drop when not in use. See 
Figure 50-29. Table is named after its 
butterfly wing-shaped support. 

*% Candlestand—small table with tripod or 
pedestal originally: made to hold 
candles. Now used mostly for decorative 
plants and collectibles. 


————— } 
d 7 
a a 
© , 
: & = 4 
es P 
i Ai 
: m e 
E < 
i S i 


a 
DE 
G 


4 
4 J ——— 
= s 


3 


Figure 50-28. Sweater or lingerie chest. (Chuck Davis 
Cabinets) 
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Figure 50-29. Butterfly table. (Ethan All 
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% Chair table—one piece of furniture with 
seat and writing surface. Often holds a 
telephone. 

* Coffee—low and narrow table at about 
seat height for use with living room 
furniture. 

Æ Console—table typically placed against a 
wall under a mirror. It sometimes 
contains a drawer, transparent door, or 
open shelf. Often found in entryways. 
Sometimes called pier table. 

* Dining—term generally given to tables 
designed at a comfortable height for eating. 
Encompasses a wide range of styles. 


Dough box—table with sloping sides and 
hinged door covering a storage compart- 
ment, once used for raising bread. 
See Figure 50-30. 


- Drop leaf table—table with one or two 


hinged sections (leaves) that hang when 
the table is not in use. 


- End—table placed beside living room 


furniture to support a lamp, reading 
materials, or other items. The height is 
usually no higher than that of a chair arm. 

Gateleg table—table with two drop 
leaves and legs attached to a fly rail with 
stretchers that swing out to support the 
leaves. See Figure 50-31. 


+ Lowboy—occasional table with drawer 


located beneath the top. 


- Nested—small size tables where one fits 


under the other for convenient storage. 
See Figure 50-32. 

Occasional—small to medium size tables 
in various sizes and shapes. Designed to 
be used as the occasion demands. 


< Pedestal—table with one or two column 


supports with legs that spread from it. 
Refectory—long narrow occasional table 
with heavy legs. 


Figure 50-30. Dough box. 


Figure 50-32. Nested tables. (Drexel-Heritage Furnishings, Inc.) 
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*% Step—table with more than one top at 
different levels. Now often used as an 
end table, it originally was made to 
reach high bookshelves. 

Æ Trestle—table with long rectangular top 
where leaves are added on the ends 
rather than in the middle, as opposed to 
an extension table where leaves are 


added in the middle. 
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Summary 


Creating furniture is a challenging activity. This 
chapter has illustrated a number of pieces you 
might build. Your design skills are important when 
planning furniture. If the piece should replicate a 
certain style, make sure you research the wood 
species, dimensions, and finishes of that period. 

Being able to analyze joinery is another impor- 
tant skill. Keep in mind that there are usually 
several joints that will assemble the product. Select 
those that can be made with available equipment, 
machines, supplies, and tools. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Modern clocks have movements that are 
movement is a mechanism that keeps time. 
a. mechanically driven 
b. driven with electronic motors 
c. battery-driven 
d. All of the above. 


. Two kinds of mattresses are and 
. What supports the two kind of mattresses 


ON 
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movements are battery operated. 


mentioned in question 3? 


. Describe how you can make long spindles on a 


short-bed lathe? 


. The purpose of a headboard is ; 


a. decoration 

b. storage 

c. to protect the wall 
d. All of the above. 


. Describe why casters are installed on beds. 


A(n) mirror is supported in a stand. 


. List two uses of room dividers. 
. What features might you find in dual-purpose 


furniture? 


Built-in Cabinetry and 


Paneling 


Objectives 


After studying this chapter, you will be able to: 
Meet various storage needs with built-in cabinets. 
Locate available areas for built-in cabinets. 
Install built-in storage and workspaces. 

Select lumber and wood products for paneling. 
Plan and estimate a paneling job. 

Install tongue and groove lumber paneling. 
Install sheet paneling. 

Install millwork over paneling. 


Important Terms 


built-in cabinets 
dead space 

finish work 
furring strips 
millwork paneling 


Panelclip® 
paneling 
pattern lumber 
rough-in work 
sheet paneling 


The chapters up to now have focused mainly 
on freestanding casework and kitchen cabinets. 
There is another equally important area—built-in 
cabinets. These are storage units often custom- 
made to fit special space restrictions. 

In addition, this chapter covers selecting and 
installing paneling. Paneling has found wide 
acceptance as wall covering because it is easy to 
install, yet very attractive. There are several types of 
paneling from which you might choose. 


Built-in Cabinets 


Built-in cabinets help solve storage and work- 
space problems as an alternative to freestanding 
cabinets. They make use of otherwise idle space. 
Built-in cabinets must be designed and built with 
the same care taken to construct other products. 
Typical needs for added storage are: 

% Towels and wash cloths 

æ Toiletries 

% Books 

% Audio-visual equipment 

% Bedding 


Æ Laundry supplies 

X Books and magazines 

Æ Car care products 

Æ Sporting goods 

æ Out-of-season clothing 
Workspace needs might be: 

* Utility room 

Ææ Home office 

% Workshop 

æ Photography darkroom 

The needs people have for storage and work- 
space are almost endless. As you design products to 
meet these needs, strive for convenience, efficiency, 
and flexibility. Refer to chapters dealing with case 
goods, doors, drawers, and tops for design options. 
Also review information about solid plastic tops, 
laminates, and hardware that will make the instal- 
lation easier. 


Locating space 


After you decide that you need more storage 
space, search for areas that can adapt to built-in cabi- 
netry. Look for so-called dead space—unused areas 
of floors and walls. You will find this in bathrooms, 
closets, stairwells, and attics. Figure 51-1 suggests 
some typical home storage areas. 


Designing built-in storage 

When designing built-in cabinetry, follow five 
general rules. 

% Know what it is you want to store. 

% Determine how the contents will be used. 

Æ Measure items to be stored, if possible. 

% Decide how you want to store them. 

% Identify where the items will be used. This 

suggests where to look for storage space. 

In many instances, existing cabinets and closets 
can be made more efficient. For example, cups are 
awkward to store. You might attach cup hooks to 
permanent shelves to hang them. Adjustable 
shelving also helps solve problems of storing odd 
size items or items that will not stack safely. See 
Figure 51-2. 


81! 


812 Modern Cabinetmaking 


Over the bathtub 
In dead corners 
Behind doors 


Over the lavatory 

Across solid-end walls 
Over doorways 

Over a hallway 


To each side of windows 


Figure 51-2. Top—Adjustable shelving makes closets 
more effective storage areas. (Stormate® White Home 
Products) Bottom—Bathrooms are typically designed 
with vanities and related cabinetry. (Congoleum 
Corporation) 


Below windows 


In corners (triangular units) 


Over countertops (islands) 
Between living and dining areas 
Beside a fireplace 
Between entrance and living room 
Is Typical storage areas 
in most houses 


Areas where storage 
can be added 


Adding storage areas involves building open or 
closed cabinetry. Open shelves and racks tend to 
collect dust. Enclosed cases allow you to hide items 
when solid doors or drawers are used. They can 
also be used to display collections and trophies 
behind glass doors. 

Storage cabinets may be installed several ways. 
You can place them on the floor, anchor them to the 
wall, or hang them from the ceiling. 

Plan for the weight of the filled cabinet. Select 
positioning or locking joints that will support the 
items. This is especially important for wall- 
mounted cabinets. Using frame and panel 
assemblies will lighten the cabinet somewhat yet 
maintain its strength. Design the cabinet using the 
techniques you learned for constructing case goods 
and kitchen cabinets. 


Bathrooms 


Bathrooms typically contain vanities and related 
cabinetry. There may be base, wall, and utility units. 
Vanities usually support one or more sinks and 
provide storage for toiletries. Wall and tall cabinets 
hold towels, washcloths, and other supplies. These 
are commonly referred to as linen cabinets. 

Custom-made vanities can follow the guidelines 
and standard sizes given for kitchen cabinets, but 
the depth is generally 21” (510 mm) and height is 
normally lower. Some differences might be the 
material of the countertop and the style of fixtures. 
When planning the vanity, take into account color, 
style, and space restrictions of the room. 

Be aware that some bathroom items and medi- 
cine may be harmful. Keep these out of the reach of 
small children. Consider installing locks or safety 
latches on the doors. 

A clothes hamper or chute to a basement laundry 
area is convenient. Select your materials carefully 
since hampers may be filled with damp towels and 


clothing. The container at the end of the chute will 
require the same treatment. Check with the local 
building department for fire related regulations 
regarding the construction of laundry chutes. 


Closets 


Closets often can be made more efficient. For 
example, you could add lights, adjustable rods, and 
slide-out trays. There are building code rules that 
govern the installation of lights in closets. With 
added drawers and shelving, closets can store 
folded clothes, appliances, and cleaning supplies. 
See Figure 51-3. 


General storage 


General storage usually is hidden, possibly in a 
garage or an enclosed basement area. As with other 
storage space, you must know the sizes of the 
objects to be stored, and then design the method to 
contain them. See Figure 51-4. 
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Figure 51-3. Specialized storage systems may include a 
carousel-type clothes rack, movable storage systems, 
ironing facilities, and shoe racks. (White Home Products) 
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Wall units 


Walls need not simply enclose a room or house. 
Instead, they can serve a number of purposes. Many 
times, a built-in wall unit provides startling character 
to an otherwise dull room. Most are anchored to the 
wall. See Figure 51-5. Units as little as 15” (381 mm) 
deep provide an amazing amount of display and 
storage area. 


Stairwells 


Stairwells typically create wasted space over or 
under them. Designing built-in units for stairwells 
presents some special problem-solving tasks. See 
Figure 51-6. There are allowances for headroom to 
deal with when measuring and fitting the unit. To 
create a unit that looks like an integral part of the 
house, add a front frame after sliding the case 
assembly in place. See Figure 51-6C. This covers any 
gaps when a unit does not meet the existing wall or 
stair support accurately. Finally, install trim over the 
joints, hang the doors, and install the drawers. 


Attics 


An attic is often valuable for out-of-season 
storage. The units you build may have to fit odd 
angles created by the rafters. See Figure 51-7. Check 
to make sure the ceiling is strong enough to hold 
what you intend to store in the unit. 


Installing activity areas 


Finding space for activities can be more difficult 
than locating storage areas. It might involve 
converting and remodeling some areas currently 
used for storage. This could include an extra room, 
basement, attic, or other area. 

Your design must take into account several 
factors. First, it must accommodate one or more 
people, either standing or seated. Full height 
walls should allow for plenty of head room, as 
discussed in Chapter 5. Second, your design must 
make room for equipment. Depending on the 
activity, this could include a table saw, photo 
enlarger, computer, sewing machine, or typewriter. 
Measure the components and decide how much 
space is needed between them. Items that are often 
used should be centrally located. Supplies should 
be close at hand. 

When adding built-in activity areas, rough in 
the utilities first. You may want hot and cold water, 
sewer connections, electrical service, telephone, 
video cables, and maybe gas. Utilities are essential 
for a wet bar, darkroom, or utility room. 
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1—pillow 


3—heavy blankets 
2-light blankets 


6-full sheets 
2-twin sheets 
8—pillow slips 


2—bedspreads 
1=mattress pad 


extra linen items 


Figure 51-5. Wall units provide storage and may make a room more attractive. (APA-The Engineered Wood Association, 
Western Wood Products Association) 


Figure 51-6. The space at the head of the stairwell, as 
well as below, may be used for storage. (University of 
Illinois, Western Wood Products Association, Wood-Mode) 
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Figure 51-7. Although attics adapt to many kinds of 
storage, you must deal with odd angles. 


Extra room or basement 


People participate in many social and leisure 
time activities that require a large area. Families 
who entertain may find need for a bar. See 
Figure 51-8. A wet bar has all the utilities. Dry bars 
have electrical service, or no other utilities. 

A hobby that also requires adequate space and 
utilities is photography. There may be requirements 
to store several cameras, lenses, tripods, flash 
equipment, and carrying cases. The photographic 
darkroom for developing film and making prints 
requires counter space, paper storage, and hot and 
cold water. A light table, timer, and enlarger require 
electrical service. See Figure 51-9. A small refriger- 
ator stores chemicals and film. 

Some people are do-it-yourselfers. They need a 
workshop area equipped with tools, a workbench, 
and storage. Stationary power machines will 
occupy floor space all the time while portable items 
can be stored when not in use. 

An extra room or portion of the basement can also 
support laundry activities. See Figure 51-10. Take into 
account the following utility and storage factors: 

* Electricity 

* Hot and cold water 

* Sewer drains 

* Gas (if appropriate to the appliance) 

* Ventilation and vent duct for the dryer 

x Hanger space for washed items 

æ Supply storage 


Attic 


Creating attic activity areas can involve odd 
shaped restrictions. See Figure 51-11. However, 
with a proper design, an attic can support a studio, 
home office, computer center, or sewing room. You 
can plan for activities that occupy the same space. 
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1 x 2 x 12” (end shelf supports) 
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Top 23%4"x60" 


Sheets 34” x 4’ x 8’ plywood 
(Interior or MDO) 

Sheet 12” x 4’ x 4’ plywood 
(Interior) 

1 x 2 x 45” (trim) 

1 x 2 x 57%” (top supports) 


1 x 2 x 60” (front edging) 
1 x 2 x 24” (end edging) 
2x 4x 57%” (base) 1x2x45" 
Cabinet knobs 

Magnetic catches 


Figure 51-8. A wet or dry bar may be desired in activity areas. (Weyerhauser) 
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Figure 51-9. A typical darkroom requires ample storage Figure 51-10. Laundry and utility rooms need storage 
and counter space. (Wood-Mode) around appliances. (International Paper Co.) 
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Rough-in and finish work 


Installing built-ins involves rough-in and finish 
work. Rough-in work includes building walls and 
installing utilities. Finish work involves installing a 
face frame, attaching trim, installing fixtures, and 
possibly placing paneling. 

Walls are made with 2” x 4” studs nailed 
between a sole and top plate. Cover the walls with 
gypsum board or wood paneling. After installing 
gypsum board sheets, tape and cover the joints with 
compound. Paneling must be installed accurately 
since you do not cover the joints. Review a good 
carpentry book before starting any rough-in work. 
If the work entails removing one or more walls, 
make sure they are nonbearing. If you’re not sure, 
consult a professional. 

Installing built-in units in small areas, such as 
under stairways, will usually be time-consuming. 
To attach paneling, you need to precut many pieces, 
each a different size with various angles. Place the 
paneling in such a way that you can cover the edges 
on top, bottom, and in corners with molding. 
Cutting molding is discussed later in the chapter. 


Figure 51-11. Attics may be converted to a bedroom, a playroom or a home office. 


Chapter 51 


Built-in Cabinetry and Paneling 817 


(Western Wood Products Association) 


Controlling moisture problems 


Moisture can be a problem in kitchens, bath- 
rooms, utility rooms, garages, and especially base- 
ments. The moisture can come in direct contact or as 
humidity. Be aware of these conditions: 

æ Water can condense on walls near the floor. 
This occurs frequently in basements and 
garages. 

Water and steam contact cabinets in the bath- 
room around a tub, shower, or vanity. 

X In the kitchen around the sink cabinet and 
dishwasher, water and steam directly contact 
cabinets. 

# In utility and laundry rooms, water problems 
can be wet clothing or leaking appliance 
connections. 

Plan for air circulation to prevent moisture 
buildup. See Figure 51-12. Otherwise, mildew or 
mold will form. Be aware of possible water leaks 
around supply lines, drains, hose connections, and 
spray hoses. A wet basement wall may need outside 
waterproofing or a vapor barrier inside. It is also 
wise to hang louver doors on cabinets in areas 
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exposed to moisture. For workspaces and activity 
areas, you might increase air circulation and reduce 
moisture problems by adding heating and air condi- 
tioning ductwork, or installing a dehumidifier. 


Figure 51-12. A well-designed bathroom allows for 
adequate ventilation. (TRAYCO) 
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Paneling 

Paneling is an alternative to plastered or gypsum 
board-covered walls. It is available as lumber mill- 
work and manufactured sheet products. The surface 
texture can range from smooth to very rough. 

Paneling can cover the entire wall or only a 
portion of it. Paneling placed part way up from the 
floor is called wainscoting and is topped with a cap. 
The cap provides a finished edge to the top of the 
wainscoting. 


Materials 


Millwork paneling, also called pattern lumber, 
is either planed smooth or rough sawn. Refer to 
Figure 11-29. Smooth faces are often milled with 
decorative grooves. The edges may be chamfered or 
rounded to help hide the joint. The individual slats 
generally fit together with a tongue and groove 
joint. It helps align the panel, provides an air seal 
and helps reduce warpage. The joint you see may be 
a butt, channel, or V-groove. See Figure 51-13. 

You will find millwork paneling in set widths— 
4”, 6", and 8” (101, 152 and 203 mm). It is also avail- 
able in variable widths since using slats all the same 
width can look repetitious. Millwork paneling is 1⁄2” 
to %" (13 to 19 mm) thick and installed on furring 


V-Groove 


Figure 51-13. Millwork paneling may be butted, channeled, or V-grooved. (California Redwood Association) 


strips or directly to the wall studs. Furring strips are 
1” x 3" or 1” x 4" nailing strips attached to studs with 
a variety of different fasteners. They can be attached 
to concrete with adhesive and masonry nails. 

Manufactured sheet paneling usually comes 
in 4’ x 8’ sheets and may be textured or 
grooved. (Metric sheets are somewhat smaller, 
1 200 mm x 2 400 mm.) Sheet paneling installs easily 
and covers quickly. The paneling might be made 
from tempered or untempered hardboard, fiber- 
board, and plywood. The surface can be paper, 
vinyl, a variety of plastic laminates with wood 
grain, solid color, floral, or other patterns. See 
Figure 51-14. Real wood veneers can be prefinished 
or ready for staining and topcoating. 

Most sheet paneling is 1/8” to 1⁄4” (3 mm to 
6 mm) thick. Install it over a gypsum board, wafer 
board, particleboard, or plywood covered surface. It 
is too weak and flexible for direct installation to 
wall studs. Grooves cut in the paneling help hide 
the colored nails you use to attach prefinished 
panels. Some high gloss surfaces may be grooved 
along and across the panel to resemble ceramic tile. 
Install thicker sheets like millwork. 


Installation tools and supplies 


When paneling, choose the desired decorative 
effects you want in the room. Then, buy the needed 
materials and supplies. Paneling may be bundled. 
Separate the packages and allow the material to sit for 
about 48 hours to reach room temperature. Sort the 
veneer panel pieces if you intend to match the grain. 

Add moldings to cover corners, joints, and 
exposed edges after paneling walls. Select molding 


Photo Paper 


Wood Veneer 
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the same species as millwork paneling or use 
matching stain. You can usually find plastic 
molding to match manufactured sheet paneling. 

Supplies include mechanical fasteners and 
construction adhesives. A fine tooth saw blade will 
help to reduce splintering. A line level, plumb bob, 
and chalk line are also needed to help align sheet 
panels and millwork. See Figure 51-15. In addition, 
obtain wood shims and wedges when needed to 
straighten paneling on irregular walls. Shims 
are placed behind the furring strips. You can buy 
shims or make them from narrow strips of tapered 
wood shingles. 

Obtain plywood, wafer board, or gypsum board 
to install beneath thin sheet panels. Use 1” x 3” or 


Figure 51-15. Levels, chalk lines, and plumb bobs help 
align paneling. (Stanley) 
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Figure 51-14. There are many kinds of panel products. (Weyerhauser, TRAYCO) 
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i” x 4" horizontal furring strips nailed behind 
vertical millwork paneling. Keep the strips straight 
with shims as required. Horizontal millwork can 
attach directly to wall studs. 


Planning 

When you begin a paneling job, rough-in all elec- 
trical, plumbing, heating, coaxial video cables, tele- 
phone lines, and other utilities. They must conform 
to building codes. Use 2” x 4” studs and standard 
framing practices to add new walls. Attach 
horizontal furring strips if you will be installing 
vertical millwork paneling. See Figure 51-16. 

Paneling with sheets is generally done on a 
modular basis of 48” (1 200 mm) distances. Place 
studs 16” (400 mm when metric panels are used) on- 
center. Estimate four studs or furring strips for the 
first sheet, and three for each additional sheet. The 
number of lineal feet of top and bottom plates 
required may be determined by measuring the total 
length of the partitions and multiply by two. If a 
double top plate is to be used, multiply by three. 

When buying millwork paneling, buy lengths 
that will be economical to install. Reduce the need 
for mid-wall butt joints. Millwork is available in 
varying lengths in 2’ (610 mm) increments. Protect 
the tongue and groove during storage and cut them 
off only when placing the panels in corners. 

When the location of doorways and built-in 
cabinets is flexible, place them so that the edge of a 
full panel will be under the trim. This is easier than 
sawing a door opening in a panel. Measure from 
one side of doorways rather than toward them. 


Figure 51-16. Horizontal millwork paneling attaches 
directly to studs. Place horizontal furring strips if you 
will be installing vertical millwork paneling. 


To estimate the number of sheets needed, follow 
this procedure: 

1. Sketch the floor plan and wall elevations on 
graph paper. See Figure 51-17. 

2. Count the number of squares to calculate the 
perimeter of the room. 

3. Locate all door, windows, and other openings 
or areas where paneling will not be installed. 

4. Make allowances for openings as follows: 

* Window—* panel 

æ% Fireplace—% panel 
% Hinged door—2/3 panel 

* Patio door—1 1/3 panel 

5. Divide the perimeter by the width of your 
paneling, usually 48” (1 200 mm for metric 
panels), to find the number of sheets. 

6. Subtract the allowances from the total number of 
sheets to arrive at the estimated total number 
of sheets. 

When possible, plan your paneling so that the 
only place you have to cut sheets is at the room’s 
inside corners. The raw or unfinished edge will be 
hidden by corner trim. When you have to cut across 
a panel, place the cut edge at the floor. It will be 
hidden by base trim. 

If the cut edge might be visible, place the good 
face down when cutting with a portable circular 
saw. Place the good face up when using a table saw. 
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Figure 51-17. Sketch the room on grid paper to help you 
calculate the number of sheet or millwork panels for the job. 


This, along with a sharp, fine-toothed blade, will 
reduce splintering. Another method to prevent 
splintering is cutting through the panel surface-with 
a utility knife or scribing tool. See Figure 51-18. 


Installing millwork paneling 


Millwork panels may be installed vertically, 
horizontally, or diagonally. See Figure 51-19. Nail 
horizontal or diagonal paneling directly into wall 
studs. Attach vertical millwork to furring strips. 


Vertical paneling 


Install 1” x 3” or 1” x 4” furring strips with 
appropriate fasteners. Place one against the ceiling 
and another near the floor. Between these two, place 
three more horizontally. Check the wall surface 
with a 4’ to 8’ (1 200 to 2 400 mm) straightedge. 
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Figure 51-18. Use a scribing tool or utility knife to 
prevent splintering. (Penn-Scarf) 
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Vertical Application 


Horizontal Application 
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Drive wood shims between the studs and furring 
strips where the wall is not straight. 

Do not wedge paneling between the floor and 
ceiling. Leave about %” (13 mm) at the floor. The 
baseboard will cover this. If you do not plan to 
install ceiling molding, raise the squared panel 
snugly against the ceiling before nailing it. 

Normally, you start installing vertical panels in 
a corner. If there is a fireplace or other unpaneled 
floor to ceiling area, start there. Make the cutouts for 
switches, outlets, and plumbing as necessary. 

Position the first panel with the grooved edge in 
the corner. Place a level on the tongue edge. If 
necessary, cope the groove edge with a compass and 
plane it to fit. With the panel plumb (vertical), 
toenail the tongue edge into a furring strip 
temporarily. Fasten the panels with finishing nails. 

After placing a second panel, inspect the tongue 
and groove joint. If it is open, place a short scrap of 
grooved edge paneling over the tongue. Drive the 
panel joint closed with a hammer. See Figure 51-20. 


Figure 51-20. Close any joint gaps with a hammer and 
block of paneling. 


Diagonal Application 


Figure 51-19. Install millwork panels horizontally, vertically, or diagonally. 
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Toenail the tongue edges at each furring strip. 
You can drive finishing nails through the face where 
ceiling molding, corner molding, baseboard, or trim 
will hide them. If you need to face-nail where 
molding will not cover, set the nails and cover them 
with the proper color of stick putty. 


Horizontal paneling 


Begin installing horizontal paneling at the 
floor with the tongue edge up. Level and face-nail 
the panel near the floor. Use a carpenter’s level or 
line level and chalk line. Make necessary cutouts 
and install the material as described for vertical 
paneling. Do not wedge the panels between walls. 


Diagonal paneling 

Begin installing diagonal panels in a corner. 
Establish a diagonal guide line and use a framing 
square to determine the vertical and horizontal 
miter cuts. Lay out these distances on the paneling. 
Saw the miter on each end of the panel. Install the 
first panel in a lower corner and work diagonally 
across the wall. You should be able to nail the panels 
securely to wall studs. Face-nail only where 
molding will cover the nails. 


Installing sheet paneling 


Sheet paneling is generally much easier to install 
than millwork. The sheets are often flexible and should 
be fastened to a backing. If furring strips are installed, 
locate them on 12” (305 mm) centers. Be sure there is a 
nailing groove or apply panel adhesive. With panels in 
place, install base, trim, and corners to cover gaps. 

Matched wood veneer panels are numbered in 
the sequence that the veneer was cut from the flitch. 
Install panels in sequence. These panels are usually 
3/4” (19 mm) thick. Backing is not required. 


Panel backing 


Use gypsum board, wafer board, or plywood for a 
backing. Install the backing horizontally for vertical 
paneling since the panel joints should not be parallel to 
the backing joints. When installing backing, make chalk 
marks on the floor or ceiling to enable you to locate 
studs for nailing. Use marks and a plumb line. Work 
toward corners, fastening material with gypsum board 
nails or screws every 5” to 8” (127 mm to 203 mm). 


Installation 


Steps for installing sheet paneling are given in 
Figure 51-21. Hang sheets with colored panel nails. 
Use brown or black ones in recessed nailing grooves. 
Drive panel-colored nails only if you face-nail. 


Leave some space at the floor so the panel is not 
wedged between the floor and ceiling. Finish the 
panel backing where panels join. This will hide the 
joint. Leave a narrow space between panels, (about 
the thickness of a panel nail). This will keep the 
paneling from buckling should it expand. 

Begin by installing full sheets and working 
toward corners. Plumb the first panel. Cope the 
edge to fit an existing surface or corner if necessary. 
Make cutouts for switches, outlets, and plumbing 
with a saber saw as needed. Do so with the layout 
marks on the back side of the panel. 

You can install panels with adhesive and/or 
nails. Panels with a smooth face are best attached 
using adhesive. Apply a bead of adhesive about 4” 
(6 mm) wide in two X patterns on the back of the 
panel. Apply a bead 1” to 2” (25 to 51 mm) from the 
panel edges. If attaching the panel to furring strips, 
apply the adhesive to the strips. 

After pressing the panel against the backing, 
pull it away. Inspect the wall for adhesive spread. If 
adequate, press the panel to the wall. This move- 
ment helps adhesive to set. Then, fasten the sheets 
with colored panel nails. 

Paneling with grooves can be nailed. Use 
1” (25 mm) panel nails the same color as the panel 
grooves. If the panel was laid out properly, the 
grooves should align with furring strips or studs 
behind the backing. 

Panels may also be hung on aluminum extru- 
sions called Panelclip®. This system provides a 
strong simple method to eliminate nails in the panel 
face. See Figure 51-22. Long continuous extrusions 
are mounted to. the walls with appropriate 
fasteners. Use a story pole to maintain distances 
from one extrusion to the next. Shim the extrusions 
in the same manner as you would nailing strips. 
Use the same story pole to align the short extrusions 
to the back of the panel. See Figure 51-23. Maintain 
5/8" (16 mm) ceiling clearance. Careful placement 
on the panel back is necessary to prevent any one 
clip from carrying the entire load. The face of the 
finished installation is without nail holes, or hole 
patches. See Figure 51-24. 


Metal caps, flat joints, and corners 


Some installations call for metal or plastic caps, 
joint strips, and corners. See Figure 51-25. Use them 
where moisture could be a problem, such as around 
a shower. With a bead of caulk or sealant in the 
panel groove, these pieces help prevent moisture 
penetration. Select rustproof nails. Buy moldings to 
match panel thickness. 
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Shims Align Mark Studs or Cope Panels 
Nailing Strips Nailing Strip Where Needed 
Locations 


(el 


Trim Panels for 
Windows, Doors, and 
Electrical Boxes 


Enclose Pipes 
and "I" Beams 


Cover Stair 
Supports 


Figure 51-21. Series of steps taken to install sheet paneling. (Weyerhauser) 


Begin by installing one corner piece. Work from 
there around the walls in one direction. Where 
panels meet, install a divider. Slip one groove over 
an installed panel. Nail the visible back edge to the 
wall. In the same manner, slip outside corners over 
one panel and nail the visible edge. Installing the 
panel that hides the nails in the last strip may be 
difficult. Fit one side and trim the other. Bend the 
panel slightly and slide it into the molding groove. 
It will spring back in place. i 


Working with concrete walls 

It is difficult to attach materials to concrete walls. 
When raising a stud wall, apply construction adhesive 
on the concrete floor where the wall will stand. Raise 
the wall into position. Use shims between the wall and 
overhead joists for a tight fit as needed at the floor. 
Anchor the top to ceiling joists with cement-coated 
nails. The adhesive minimizes, and often eliminates, the 
need for masonry nails to secure the wall to the floor. 
These nails can crack concrete floors and block walls. 
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To attach paneling to concrete walls, install 1 x2 Waterproofing, vapor barrier materials, and insula- 
or 2 x 2 furring strips to the wall with adhesive. tion may be necessary. Consult a carpentry text for 
Install a masonry nail at each end and at about these topics. 

4’ (1 200 mm) intervals. Add shims when needed to 
correct for an irregular wall. 

Installations over concrete often occur below 
grade where moisture and heat loss are problems. 


Installing molding and trim 

Once paneling is in place, you may install window 
and door trim, chair railing, and wainscot caps, base- 
board, ceiling molding, and corner molding. See 
Figure 51-26. Where molding, baseboard, and trim are 
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Figure 51-22. Panel support clips make a strong simple Figure 51-24. The finished room is warm and inviting. 
installation of heavy sheet paneling. (Chuck Davis Cabinets) (Chuck Davis Cabinets) 


Story pole 


| Level line 
8’-0” 


Panel bottom 


Figure 51-23. Install continuous extrusions of Panelclip® with appropriate fasteners for the type of wall. 
(Brooklyn Hardware, LLC) 
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Cap 


Figure 51-25. Some panel installations, especially laminated panels in the bathroom, fit into metal or plastic trim. 


Inside Corner 
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Figure 51-26. Plan for the molding before you start to work. (Council of Forest Industries of British Columbia) 
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face-nailed, set the nails and fill the holes later with 
colored wood dough or stick putty. 

While trim around windows and doors usually 
is mitered on the corners, most inside baseboard 
and corner pieces are not. They are coped to fit. 
Install trim and molding with finishing nails. Set 
and cover nail heads. 

Install moldings in the following order: 

1. Door trim. This trim is mitered at the upper 
corners. Door trim starts from the floor. 
Window and door trim are usually the same 
design. Door trim is generally set back 4" to 
3/8" (6 mm to 9 mm) to reveal the door jamb. 

2. Window trim. Window trim starts from the sill 
and is mitered. at the upper corners. The sill 
usually has an apron piece under it. 

3. Baseboard. Start at a corner and use a bevel 
joint where any lengths meet. Edge miter the 
outside corners. For inside joints, cope one side. 
See Figure 51-27. Butt the baseboard against the 
edge of door trim. 

4. Inside corners. Select cove molding for inside 
corners. Cope it over the baseboard and ceiling 
moldings. 

5. Outside corners. Select caps for outside 
molding and cope the ends where they meet 
other molding. 

6. Ceiling molding. Ceiling molding typically is 
coped in the corners and joined with a bevel 
joint where long lengths meet. 

7. Chair railing. Varies according to design speci- 
fications, but should be about 36” to 42” (914 to 
1 067 mm) starting at corner molding. It may 


extend to another corner, door, or window. Butt 
against window or door trim. 

8. Wainscoting cap. Decorative trim generally is 
used to cover the wainscot ends and edges. 


Summary 


Built-in cabinets make use of otherwise idle 
space. They also help solve storage and workspace 
problems not solved with freestanding cabinets. 

When planning for built-ins, know size, quan- 
tity and weight of the items to be stored. Decide 
how to store it, and identify where the items will be 
used. Additional storage may be located in dead 
space in bathrooms, closets, stairwells, and attics. 

You might also look for space for activity areas. 
This could involve converting and remodeling an 
extra room, basement, attic, or area under a 
stairway. When roughing in new areas, always 
install utilities first. Hot and cold water, sewer 
connections, and electrical service all run through 
the walls. 

Paneling is an alternative to plaster or drywall. 
It is available as millwork lumber in various widths 
and as manufactured 4” x 8” (1 200 mm x 2 400 mm) 
sheet products. The surface texture can range from 
smooth to very rough. It may also be covered with 
plastic laminate or photo paper. Paneling can be 
installed horizontally, vertically, or diagonally. 

A sound backing is necessary beneath paneling. 
Millwork is installed easily over furring strips or all 
studs. Sheet products are too flexible and need 
plywood, particleboard, or wafer board backing. 


Cc 


Figure 51-27. Cutting base trim. A—Outside corners are mitered. B—Join long lengths with a bevel joint. C—Cope 


inside corners. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1m 


. Paneling comes as 


Begin planning built-in cabinets by 

a. measuring items to be stored 

b. establishing activity and storage needs 
c. locating space to be used 

d. making working drawings 


. An often overlooked concern for bathroom 


planning is l 

a. where to store items 

b. size of the lavatory to be mounted 

c. protecting children from medicine and 
chemicals 

d. selecting base, wall, or tall cabinets 


. Explain how you might make a closet more 


efficient. 


. The difference between a wet bar and dry bar is 


a. ventilation 

b. location 

c. size 

d. water and sewer connections 


. List several ways you might control moisture in 


built-in storage or activity areas. 
in various widths or 
fli x 8” J 

is paneling that partially covers a wall, 
beginning at the floor. 


Jule 


12, 


13: 


14. 
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. Sheet paneling requires backing because 


a. furring strips are not used 

b. it is too flexible 

c. nails are not required 

d. construction adhesive will not adhere to 
concrete 


. Sheet paneling is up to " thick. 
. Make full length cuts for fitting sheet panels 


only ! 
a. over windows 
b. over doorways 
c. when installing millwork 
d. in corners 
reduce or eliminate the need for face- 
nailing. 
Toenail millwork 
a. at an angle near the tongue 
b. at an angle near the groove 
c. vertical to the tongue 
d. vertical to the groove 
When is a plumb bob and chalk line needed for 
paneling? 
A good average adhesive bead is 
diameter. 


n 


in 


. Place these moldings in the order in which they 


are installed. Place the letters in the proper order. 
a. wainscot caps 

b. door trim 

c. inside corners 

d. baseboard 
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Advancements in technology allow cabinetmakers to produce high-quality commercial cabinets like the 
ones shown here. 


Industrial Production 


Cabinetmaking 


Objectives 

After studying this chapter, you will be able to: 

% Discuss custom and batch production. 

Æ Understand facility layout problems of the cabi- 


netmaking industry. 
* Identify a typical departmentally organized 
industry. 
Æ Describe the work of aftermarket personnel. 
Important Terms 
aftermarket factory representative 
batch production gang saws 
contract cabinetmaking RF bonding 


custom production 


The main purpose for producing cabinets is to 
profitably meet the changing needs and wants of 
people. Cabinetmaking serves home and commer- 
cial markets, both wanting quality products at an 
affordable price. Advancements in technology now 
allow firms to produce quality products with 
reasonable material and labor costs. 

Cabinetmaking has changed over the years. See 
Figure 52-1. In earlier times, cabinets were assem- 
bled and completed individually on a custom basis. 
Now, all but a few are mass-produced. 


Custom Production 

Custom production refers to making one-of-a-kind 
products. There are at least two forms of custom 
production. The first involves creating a single finished 
product for yourself or someone else. The product may 
be a bookcase, table, or trophy cabinet. The product also 
may be a coordinated collection of built-in kitchen and 
bath cabinetry, furniture, and accessories for a resi- 
dence. Once that item is done, you move on to another 
project. This process reflects the tasks of both a home 
woodworker and custom cabinetmaker. Corporate 
offices, building lobbies, courtrooms, and church altars 
are other examples of custom production. 

The second type of custom production, often 
called contract cabinetmaking, is specialized 
processing. Here, you would be contracted by another 
company to make store fixtures, furniture, compo- 
nents, or subassemblies. Large retail chain operations, 
such as McDonalds and Wal-Mart, are major buyers of 
this type of custom production. You might have excess 
capacity availability on your computer numerical 
controlled (CNC) machines that can be utilized by 
offering sized, bored cabinet end panels. Alternatively, 
you might agree to provide subassemblies, such as a 
set of assembled frame and panel doors. In this way, 
companies rely on your skill in a particular area of 
cabinetmaking. By having contracts with several 
companies, you can keep production steady. 
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This book has discussed both products and 
processes, and decision making concerning tools, 
materials, and operations. These decisions relate to 
design and production. For some operations, you 
use jigs, fixtures, and templates to duplicate dimen- 
sions, maintain accuracy, and increase efficiency. 
Machines are set up once and operated for a period 
of time. Each dimension is not measured or marked 
on the material independently. These devices let 
you work alone for the most part. Without material 
handling equipment, more than one person will be 
necessary to move something large, heavy, or 
awkward. 


Batch Production 


Batch production, a form of mass production, 
is a standard practice for filling most orders in 
the cabinetmaking industry. Company managers 
predict consumer needs. An inventory of furniture 
or cabinets is built and stored in a warehouse. From 
there, the products are sold to wholesalers, who 
deal with retailers, who sell to consumers. 

Batch production must be timely. Having items 
in storage too long is undesirable. They may not 
remain marketable. They no longer meet the cabi- 
netmaker’s main goal—producing products that 
meet customer needs. 

Successful batch or mass production requires 
teamwork. Without it, industries fail. Working 
together begins at the executive level. The board 
of directors makes decisions about financing 
company operations and product lines. The board 
is elected by the stockholder (owners) and in turn 
hires the top executive officers. Product ideas, 
as sketches and drawings, illustrate what will be 
built. Working drawings become guidelines for 
production operations and schedules. People in 
research and development work constantly to 
improve products, increase productivity, and attain 
high standards of quality. 

There is much competition in the cabinetmaking 
industry. Patents protect the entrepreneurs who 
improve existing processes or invent new products 
and technologies. Consumer awareness depends on 
effective advertising. Maintaining quality products at 
an affordable price keeps a company on the leading 
edge. If production costs rise or product quality falls, 
customers will buy from other manufacturers. 

Successful mass production relies on effective 
and efficient decision making. A well-organized 
factory, educated managers, trained production 
personnel, dedicated support people, and reliable 
equipment all contribute to success. 


A mass-production cabinetmaking shop consists 
of two areas. One is quiet, and the other usually 
noisy and active. 

The quiet zone includes company executives, 
buyers, accountants, sales personnel, secretaries, 
and production engineers. These are people who do 
not work on the production line. Buyers purchase 
materials at competitive prices. Accountants 
monitor company finances. Business personnel 
prepare payrolls for management, production, and 
support personnel. 

The active zone is the focus of this chapter. It 
includes receiving, processing, storing, assembling, 
finishing, packaging, warehousing, and shipping 
activities. People from the receiving to shipping docks 
are considered the backbone of the company. They 
turn ideas into products. 

For departments to work together smoothly, 
safety and maintenance are important. Time lost 
through accidents reduces production and may 
increase insurance costs. Heavy equipment, such as 
movable carts, forklifts, or hydraulic tables reduce 
material handling yet are a frequent cause of acci- 
dents and injuries. Likewise, expensive equipment 
that is idle because of poor maintenance occupies 
space that should be active. 

Automated production lines increase yields and 
lower costs both in materials and labor. For 
example, in an automated line, production 
personnel rarely measure lengths or check for 
squareness on each part. Machines are set up to 
perform those repetitive operations. After sampling 
just a few parts for quality, the machinery can be 
adjusted to maintain accuracy. 


Production Departments 


Meeting market demands requires teamwork. See 
Figure 52-2. Satisfied people are more likely to be 
reliable and concerned about producing quality prod- 
ucts. This is essential in any industrial department. 

The departments on the production side of cabi- 
netmaking include receiving, processing, assembly, 
finishing, packaging, and warehousing. 


Receiving 

The receiving department makes sure that ordered 
materials and supplies are received, inspected for ship- 
ping damage, and stored. When shipping damage is 
obvious and the material is unacceptable, either refuse 
delivery or make extensive notes on the carrier’s docu- 
ments. File a claim with the carrier. If the packaging is 
damaged, note the fact on the carrier’s documents. 


Open the package as soon as possible. If the material is 
damaged, file a claim with the carrier. Panel products, 
lumber, adhesives, abrasives, finishes, hardware, and 
tools are only a few. These items must be inventoried by 
a person in the receiving department. Often, shipments 
are on pallets and transported with heavy equipment. 
See Figure 52-3. The number of items in each shipment 
can vary from a single piece to a truck load. 


Processing 


The material processing, or production depart- 
ment occupies a major portion of a cabinetmaking 
factory. Materials, such as panel products and lumber, 
must be cut to size, surfaced, shaped, and prepared for 
assembly. Most firms have relatively large equipment, 
able to make multiple cuts at a single pass. 


Sawing 

Most production systems begin with sawing 
operations. Single operation machines, such as the 
table saw, can be the bottleneck in a production 
schedule. If several machines are added to reduce the 
problem, they might occupy valuable factory space. 


Figure 52-2. Production requires teamwork. A—Supervisors 
discuss production problems. (Formitex) B—Working 
together in production. (Riviera Cabinets) 
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Much of the equipment used today is for 
multiple operations. Panel saws cut up panel prod- 
ucts. Some machines operate in one direction. See 
Figure 52-4A. Long rectangular workpieces are 
made from standard stock with a single pass. Notice 
the adjustable table in the forefront that reduces 
lifting by the worker. Other equipment can make 
cuts two ways without moving the panel. The 
worker in Figure 52-4B stands at the console of such 
a machine. The cuts that can be made using panel 
saws are shown in Figure 52-4C. 

There are similar saws for lumber, called gang 
saws. In Figure 52-5, you see the equipment and 
process for making multiple cuts through lumber. 


ee 
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Lumber is typically surfaced after being sawn. 
See Figure 52-6. Some industries, depending on 
available space, equipment and personnel, saw and 
surface materials in their facilities. Others buy 
lumber already surfaced and cut to size. This might 
be done under contract with a custom production 
facility. A smaller company often purchases 
prepared lumber to avoid buying equipment that is 
not needed regularly. 


Drilling 


Production firms often use multiple spindle 
drilling and boring machines. See Figure 52-7. One or 
more holes may be drilled at the same time. This is 
especially important when drilling rows of holes for 
the 32 mm System, which is discussed in Chapter 38. 
Programmable automatic machines further simplify 
multiple drilling operations. 


Figure 52-3. Receiving involves handling and storing 
materials, parts, and supplies. (APA-The Engineered Wood 
Association) 


832 Modern Cabinetmaking 


Figure 52-4. Panel sawing. A—Several cuts in one direc- 
tion. B—Several cuts in both directions. (Formitex) 
C—Sequence of cuts that can be made. 
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lumber. (SFPA) 


Figure 52-5. Gang sawing 
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Industries either make or buy the molding they use. 
Molding machines like that shown in Figure 52-8 will 
process lumber on both the top and bottom surfaces. 

Other kinds of shaping are done with produc- 
tion shapers and routers. Production shapers set up 
with a template can make cutouts and perform 
internal shaping. See Figure 52-9. 
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Figure 52-6. Surfacing with industrial equipment. (SFPA) 


Figure 52-7. Multiple spindle drill press creates rows of 
holes for 32 mm cabinet construction. (Riviera Cabinets) 
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Figure 52-8. Molding machine. Note that 2-head and 3-head molders create the entire piece of millwork in one pass. 


(Paulson Machines) 


Figure 52-9 Production template routing. (Evans-Rotork) 


Combination machines 

Customized machines are often designed and 
manufactured for specific needs. For example, the 
machine shown in Figure 52-10 drills holes for 
dowels. It also shapes edges for tongue and groove 
type joints. You can see the short dowels. and 
tongues on the stacked workpieces. 


Template 


Guide 
collar 


Router 
bit 


A number of lightweight and heavy-duty pieces of 
equipment cut joints. Chapter 29 discussed some of 
these machines. In addition, Figure 52-11A shows a 
table saw adapted to spline joinery. The double power 
miter saw cuts to length and miters both ends of a 
board at the same time. See Figure 52-11B. / 
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Figure 52-10. Drilling and edge jointing on custom 
equipment. (Formitex) 


double-ended tenoner will cut tenons on both ends of 
a part at the same time. See Figure 52-11C. There are 
also programmable dovetail machines. The one shown 
in Figure 52-11D cuts the sockets in drawer fronts. 


Component storage 


Storage is always a concern. The whereabouts of 
partially completed products must be monitored. 
They might be individual workpieces or assembled 
components. See Figure 52-12. Sometimes these 
items are marked with bar codes and read with a 
scanner to take inventory. 


Assembly 


Assembling a product involves adhesives and 
mechanical fasteners. Among items called for on 
working drawings are glue, dowels, biscuits, 
screws, staples, nails, and RTA fasteners. 


Bonding 


A bonding operation could involve assembling 
parts or attaching veneer. Figure 52-13 shows 
machines involved in bonding veneer to substrate. 
The veneer passes through a glue spreader. It is 
placed on the substrate and clamped under pres- 
sure until the adhesive sets. 


Bonding with heat 


Heat can be used to shorten the set time of an 
adhesive. On the machine shown in Figure 52-14A, 
laminates come through the system starting from 


Figure 52-11. Joinery machines. A—Spline cutting on a 
table saw. B—Mitering and cutting to length both ends in 
one pass. C—Double-ended tenoner. D—Programmable 
dovetailing machine. (Tyler) 


Figure 52-12. A—Parts stored for further processing. 
(Formitex) B—Cases stored before finishing. (Fox 
Cabinets) 


the left. The roller spreads glue on the lower surface 
of substrates and veneers. From the glue spreader, 
laminates are aligned on the indexing table. Then 
they continue through the heat tunnel and are 
pressed together. When they exit the machine on the 
right, they are completely cured. 

In another machine, bent laminates are coated 
with adhesive and pressurized between two electric 
hot plates. See Figure 52-14B. The heat cures the 
adhesive faster. 

Another heat bonding process deals with edge 
banding plastic onto particleboard. Not only are the 
surfaces covered with laminate, but the edges also 
receive a similar treatment. In Figure 52-15, the 
worker at the right feeds a panel door into the edge 
banding machine. The door panel moves along the 
table. Adhesive is applied to edges from behind the 
machine. Strips of laminate are fed from a roll, cut, 
and pressed against the particleboard. The door 
then passes a heat plate to cure the adhesive. In 
front is a roller conveyor system. The worker at the 
left places the doors on the conveyor. They return to 
the right for another pass. The process is repeated 
four times for each door. 
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Figure 52-13. Adhesive bonding. A—Glue spread on core 
stock and veneer. (Forest Products Laboratory) B—A press 
for applying pressure to laminated products while the 
adhesive sets. (Tyler) 


Another edge banding technique makes use of 
hot-melt adhesive. The adhesive can either be auto- 
matically applied to the particleboard, or it comes 
preapplied to the laminate. 


RF bonding 


Another modern glue system involves RF (radio 
frequency) bonding. This technique dramatically 
reduces the adhesive set time, and is often used in 
bonding laminates. See Figure 52-16. A stack of 
laminate, spread with adhesive, is placed on the 
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Figure 52-14. Electric heat cures adhesives. A—This 
machine preheats and cleans the core and veneer, 
spreads glue, and cures the assembled layers with heat. 
(Evans-Rotork) B—Heat pads to cure bent laminate prod- 
ucts. (Forest Products Laboratory) 


Figure 52-15. Edge om eaters iti with 
plastic laminate. (Riviera Cabinets) 


machine. The platen lowers and applies pressure. 
The RF circuit is turned on to cure the adhesive by 
heating the glue with high-frequency radio waves. 

Assemblies, such as frames or frames and 
panels, are often RF glued. Adhesive is spread on 
the joints. The assemblies, with glue still wet, are 
placed in the press. Pressure applied with hydraulic 
clamps closes the joints and aligns the components. 
See Figure 52-17. Closing the lid provides down- 
ward pressure. Finally, the RF generator is turned 
on to cure the adhesive. 
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On a production line, assembling components 
with glue, dowels, screws, staples, and other 
fasteners often involves a clamping machine. 
Figure 52-18, from top to bottom, shows a frame, 
case, and drawer held in a clamp. 


Figure 52-16. RF gluing presses for bonding laminates. 
(L & L Industries) 


Figure 52-17. RF bonding with edge and top clamping 
pressure. (L & L Industries) 
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Figure 52-19A shows a screw gun being used to 
drive screws to attach door hinges. The doors had 
already been edge banded. In Figure 52-19B, frame 
clamps are holding cabinet fronts while staples are 
installed with a pneumatic stapler. 


Finishing 

Finishing involves preparing, staining, filling, 
sealing, and topcoating. In a production setting, 
most finishes are applied by spraying. 
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Figure 52-19. A—Attaching door hinges with a screw 
Figure 52-18. Clamping with air pressure. A—Frame. gun. B—Assembling face frames with a pneumatic 
B—Case loads. (J.M. Lancaster) C—Drawer. (Alexander Dodds) stapler. (Formitex) 
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Cabinets on a conveyer system pass through the 
spray booth area where the worker sprays a quick 
drying film, such as lacquer. The cabinets continue on 
the conveyer to the packaging area. See Figure 52-20. 
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Companies that produce one model of cabinet 
in large numbers often use an automated finishing 
system. The spraying is done by a robot. See 
Figure 52-21. Robots are especially important when 
the finish is very toxic or flammable. 


Figure 52-20. Spraying completed. products. A—The 
finish is applied in a ventilated spray booth. B—Dried 
cabinets roll out ready for packaging. (Riviera Cabinets) 
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Some cabinets are finished before assembly. 
This might include laminating and edge banding, 
or spraying on a coating. Figure 52-22 shows 
stain being preapplied to frame and panel doors. 
In Figure 52-23, the finished case awaits door 
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Figure 52-21. Spraying with a robot. (ITW DeVilbiss) 
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ishing doors. (ITW DeVilbiss) 


Figure 52-23. Finishing touches are made to the case 
before prefinished doors are installed. The case sides are 
covered with laminate. (Formitex) 


installation. The doors are being installed in Figure 
52-24, Ready to-assemble cabinets are also prefin- 
ished. They are shipped much like a kit and assem- 
bled by the consumer. 


Packaging 


After a final inspection, cabinets are packaged for 
warehousing or direct shipment. See Figure 52-25. 
They are usually sealed in corrugated cardboard 
with foam, cardboard, or other packing material. 
Cabinet corners often have added protection. While 
being handled, the package might be dropped or 
bumped on its corners. 
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Figure 52-24. The prefinished doors and catches are 
installed last on laminate covered cabinets. (Formitex) 
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Figure 52-25. Packaging prepares products for safe 
storage and shipment. (Columbus Show Case) 
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Wareho 


Warehousing is the storage of packaged cabi- 
nets. They may be kept on inventory in a warehouse 
ready for customer orders. A skilled managing team 
determines how many of each cabinet model can be 
expected to be ordered and delivered within a given 
time. As a result, a minimum number of products 
can be kept on hand and still meet market demands. 
See Figure 52-26. 

As you learned in Chapter 38, ready-to-assemble 
(RTA) cabinets are less costly to store. Because the 
products assemble easily, they are shipped disas- 
sembled to save space during transportation. 
Several disassembled cabinets can be stored in the 
same amount of space as one assembled item. 

Another type of production system minimizes 
warehousing. The cabinets are manufactured after 
the order arrives. This usually delays delivery until 
the order can be scheduled into the production 
system. However, this plan reduces costs since a 
large warehouse is less essential. 


Aftermarket 

The aftermarket is the sale of parts and service, 
possibly covered under warranty. The aftermarket 
is a top priority of companies that wish to remain 
competitive. They issue guarantees on their product 
lines and follow up with prompt, courteous service. 
If lumber or veneer cracks, wood joints separate, or 
finishes peel off, a service person fixes it. 


Figure 52-26. Products stacked on crates in the ware- 
house. (Columbus Show Case) 
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Meeting aftermarket demands for retaining 
product value and company integrity is a constant 
concern. A company may employ people to service 
their products. It may also contract with others to 
provide maintenance. In either case, these individ- 
uals are typically called factory representatives. 

People working in the aftermarket are 
confronted by two problems. They should know 
how the product was originally manufactured. This 
includes types of lumber, wood products, adhe- 
sives, and mechanical fasteners used. Also, they 
must be able to deal with people having problems 
with their products. This requires thoughtfulness. 
Serve your customers as you would like to be 
served. They are more likely to buy your products 
in the future. Not meeting aftermarket needs 
certainly discourages repeat purchases. 


Summary 


Throughout this book, you learned how to 
make cabinets productively. An efficient cabinet- 
making shop has the right people, with the right 
materials, in the right place, at the right time. 
Without a concerned marketing staff, you cannot 
identify customer needs. Without trained and satis- 
fied workers, you cannot produce quality products 
in a timely profitable manner. With good after- 
market representatives, a customer feels you 
support your products. The point is that teamwork 
is essential to satisfy both market and aftermarket 
demands. Companies without teamwork fail. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. Making one-of-a-kind products is called 


production. 

2. Mass producing large numbers of cabinets is 
called production. 

3. Lost time accidents reduce and may 
increase 

4. List the departments involved with producing 
cabinets. 


5. Machines that cut sheet prod in one or two 
directions are 
6. Why might a small com] company purchase sawn 
and surfaced lumber? 
7. To help keep track of inventoried stea you 
might mark parts with a 
8. List three bonding processes found in a produc- 
tion cabinetmaking firm. 
9. In a production setting, most finishes are 
applied by ____or 
10. One of the most protected areas of a packaged 
cabinet is its ____ 
11. Servicing installed cabine is called 
is done by ; 


and 


Employment in 
Cabinetmaking 


Objectives 


After studying this chapter, you will be able to: 

% Recognize employment opportunities in the 
cabinetmaking field. 

* Identify what it takes to succeed at a job. 

æ Explain the alternatives for career advancement. 

% Describe the role of an entrepreneur. 


important Terms 

aftermarket contract production 
career entrepreneur 

career ladder market 
consignment production 


Employment in the cabinetmaking industry 
can be compared to many other sectors of the 
economy. Cabinetmaking, for an efficient producer 
of quality products, is a relatively stable field 
because homes and businesses always need new or 
replacement furnishings. The market trends 
for furniture and cabinets are set by the needs 
and wants of consumers. The advertising industry 
helps create these needs and wants. There is also 
an important aftermarket in the industry. The 
skill of rebuilding, repairing, and refinishing is 
often in demand. 

Your job in a cabinetmaking company, as in 
other fields, may lead to a career in the industry. 
Each position you hold offers challenges and 
rewards. Moving ahead requires that you continue 
to increase your knowledge of the industry, 
improve your skills on the job, and maintain a posi- 
tive attitude. Many informative trade journals are 
free for the asking. Fill out the form enclosed in the 
journal and mail. Showing concern for quality in the 
product you build or the service you provide is part 
of attitude. If you do not take pride in the tasks you 
perform, you may be in the wrong field. 

Pursuing a career in cabinetmaking is a long- 
term investment of time and energy. While working 
your daily job, you plan the steps to advance in the 


field. Ambitious individuals do more than just their 
job. They search for answers to questions like: 

æ Is this the best procedure to use? 

æ How can I improve this operation? 

x What would improve product quality? 


Levels of Employment 


There are many jobs available to you. The 
Occupational Outlook Handbook and the Dictionary of 
Occupational Titles (DOT), are two government publi- 
cations that list occupations, availability, average 
salary, skill, and general description. Opportunities 
exist in management, design, production, and 
support personnel. Select the areas you want to 
pursue based on your knowledge and skills. 

Within management are company executives, 
office managers, and supervisors. These individuals 
are generally the decision makers. The design area 
includes engineers, designers, drafters, and quality 
assurance persons. Today, most all of these people 
must be computer literate. The production area 
includes laborers, helpers, machine operators, 
machine attendants, assemblers, laminate installers, 
and spray finishers, to name a few. Many of these 
job titles sound familiar, except, perhaps, for an 
attendant. This person customarily operates auto- 
mated equipment. Support personnel usually do 
not work directly in production. They perform all 
the tasks that make management, design, and 
production more efficient. Among these people are 
forklift operators, timekeepers, inventory control 
clerks, and secretaries. 

This book gives information to help you 
develop the skills needed to secure a job. In addi- 
tion, consider your attitude. Strive to become the 
best worker you can be. In doing so, you will find 
the tasks more challenging and satisfying. Your job 
should give you self-satisfaction, besides the 
paycheck. 

Unfortunately, there are people who do only 
what is needed to keep from being fired. They push 
the green START button at the beginning of the shift 
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and the red STOP button at the end of the shift. In 
between, they take a work break and stop for lunch. 
These individuals who do not seek a challenge or 
self-satisfaction are probably unhappy with their 
job. Don’t work overtime without management 
approval. However, there are other ways to work 
before and after the shift is complete. Continuing 
your education and reading trade journals counts. 


Finding Employment 

How do you find a job that is right for you? You 
have to begin somewhere. First, identify your 
knowledge and skill levels. Then search for compa- 
nies that need people with your qualifications. 

To find job openings in your area, read the classi- 
fied ads in the newspaper. See Figure 53-1. Also listen 
to other people in the field. Most jobs are located by 
word of mouth. Another source of job openings is 
magazines such as Business Employment Weekly. Most 
of these positions are for managers and engineers. 


SAWPERSON FOR WOOD SHOP 
Experience helpful but not necessary. 
Call 9-noon M-F. 555-1952. 


STAIR BUILDER 


Wanting to relocate and work for the 


WAREHOUSE 


Manufacturer of wooden furniture needs 
PT help approx. 25—40 hrs/wk. Wiil turn in 
to FT. Apply at Jessica Curtis Furniture. 


More formal search methods involve using 
library resources. The Thomas Register of manufac- 
turers, National Trade and Professional Association 
guide, and Standard and Poor’s Directory of 
Corporations are all examples. They classify compa- 
nies by product and give addresses. Many jobs 
related to wood are found in the South and 
Northwest where major forests are located. Finding 
the right position for you might mean relocating to 
another part of the country. 

Contact the personnel departments of potential 
employers or send a short letter of inquiry. Find out 
if they are hiring people with your qualifications. If 
so, submit a letter of application and a resume. The 
application letter should state what you can do for 
the organization, not what you expect from it. Keep 
the resume short. It should highlight and reinforce 
what you stated in the letter of application. Any 
company is in business to satisfy its market first, 
and employees second. Without a satisfied market, 
there would be no jobs. 


PERSONNEL 
ASSISTANT 


Local manufacturer looking for 
self-starter to assist Director of 
Personne! in providing support 
to a multi-union shop. 


#1 stair builder company? How would 
you like? 

e Hospitalization and life insurance 

e Dental coverage 

e Eye coverage 

e Prescription 

e Retirement 

These could be yours if you qualify for 
this position. We offer competitive 
wages—send resume today to 
Stairways to Haven, Inc.; 50 Currens 
Dr.; Columbus, OH. Please indicate 
wage requirements. 


Furniture Store 
Salesperson—Manager 


If you are looking to upgrade your employment 
as an experienced furniture salesperson, then 


reply to this advertisement. Must have a good 
track record of sales and employment. Excellent 
opportunity with guaranteed salary and 
commission. Send resume to: Joseph Edward 
Furniture; 1930 Hodge Rd.; Clinton, Kentucky. 


WOODWORKERS 


Immediate openings for detail draftspersons, 
machine operators, journeyman, cabinetmakers, 
apprentice machine operators, apprentice 
cabinetmakers, finishers, carpenters helpers, and 
summer workers. Established STORE FIXTURE 
company with new facility is expanding entire 
workforce. Hire on now and get in on ground floor 
with training, competitive wage, full benefits and 
growth opportunities. Apply in person at Robert 
Jamie Woodcrafters; M-F, 8 a.m.-4 p.m. 


RESIDENTIAL 
KITCHEN SALES 


Join one of the city's most versatile and 
domestic kitchen sales team. High 
earning potential for an assertive, self- 
starter. Prospects consist of sales for 
new construction and remodels of 
residential kitchens and baths. Some 
background in design a plus. 


Figure 53-1. Classified ads in your local newspaper advertise job openings. 


Applicants must have excellent 


people skills, previous experience 
with payroll, insurance claims, 
and workers’ compensation 
desired. 40 wpm typing and word 
processor experience a must. 
Prior union exposure a plus. To 
apply send resume or cover 
letter to the Director of 
Employee Relations, Andrew 
Joseph Inc.; 1983 Benjamin 
Dr; Belleville, IL. 


CABINETMAKERS 


Experienced in building and/or laminating 
custom commercial cabinets. Min. 2 yrs. 
exp. Immediate employment for ambitious, 
career-minded person. 


There are also job-finding agencies that contract 
with employers to locate workers. These organiza- 
tions advertise in newspapers according to job titles 
describing required experience and education. The 
agency may also perform. an initial interview to 
screen applicants. Only the top candidates are 
referred to the potential employer. 

At the company, there will likely be more inter- 
views. Make sure that you have done your home- 
work first. Research the company, study it, and 
learn the nature of their service or product. See 
Figure 53-2. Be able to ask questions and make 
informed comments about production procedures, 
standards, and markets. If you meet their qualitica- 
tions and are selected from among the candidates, 
the company will make an offer. 


Formica Craftperson 
With 3 years experience. We 
offer piecework, flextime, 
insurance, shop privileges. 
Long term relationship desired. 
Salary open. 


Figure 53-2. Do you know the products made by the 
company? The ad doesn’t say, but you should find out 
before interviewing. (Columbus Show Case) 


This sounds like a lot of work. It is! However, 
your future is at stake. Consult your local library for 
information on all these steps for your job search. 
This includes writing letters, developing a resume, 
and tips when interviewing. 


Starting a Job 

Most employment begins with some training, 
usually done on the job. In a relatively short time, 
you learn all about the company. Items covered 
include: expectations, potential risks and hazards, 


Chapter 53 Employment in Cabinetmaking 843 


pay scale (hourly, piecework, salary), company bene- 
fits, advancement, and company procedures. Pay 
close attention to your duties and responsibilities. 


Working 


What you do on the job speaks louder than what 
you say you do. Employers want to see results. They do 
not expect 100% productivity when you start, but 
they want to see steady progress. This could be 
measured in concern for safety, tasks completed per 
hour, number of scraps, or other benchmarks. 

Timely, quality work is most important to the 
employer. This includes product appearance, tool 
maintenance, and holding to the production 
schedule. It makes you, the department, and the 
company’s product or service all look good. 
Remember, the purpose of your company is to serve 
a market. By building quality products in a timely 
manner, you are satisfying the customer. Satisfied 
customers result in return business. Satisfied 
customers also create new business, because they 
will tell others about your organization. 


Advancing 


Some people are content to work a single job all 
their life. Others seek new challenges and advance- 
ment. Over time, you advance in pay and responsi- 
bility as your skill and knowledge increase. 
Obviously, this relates to experience and your will- 
ingness to work. Have you taken on new assign- 
ments offered you? Did you say no when asked to 
complete a more difficult task? 

What does a company mean when they do not 
offer the raise you felt you deserved? Being over- 
looked might say that you are not as productive as 
you thought, or the company expected. In such a 
case, either meet the company needs or look for 
new employment that fits your skills better. 
Otherwise, you may never advance. 


Ending a job 

People leave jobs willingly by resigning, or 
unwillingly by being fired or by being laid off due 
to lack of work. If you plan to leave one employer, 
give notice at least two weeks ahead of time. Make 
your plans known as a courtesy, and do not leave 
unannounced. However, you need only to report 
that you are leaving, not where you will go. Leaving 
on good terms might result in a letter of recommen- 
dation from your employer. 

If you are fired, there may be little or no 
warning. Yet, you often can sense that the end is 
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near. A supervisor will observe your poor work 
habits, absenteeism, or bad attitude. Rarely do 
people lose their jobs because of a single incident. 
Continuing personal disagreements with coworkers 
and supervisors are a much greater cause. Workers 
with good work ethic, displayed as professionalism, 
can solve these differences. 


Careers 


A career is a decision to dedicate yourself to a 
particular field. People looking for a career in cabi- 
netmaking seek jobs with the potential for advance- 
ment. A career person hopes that someday they will 
be the decision maker. More pay is associated with 
higher level of responsibility. 

The potential for advancing in responsibility, job 
title, and pay is often called a career ladder. Each 
rung demands additional knowledge, skill, and 
positive attitude. A career person may begin with 
an entry level job, but knows how and when to 
climb the corporate ladder. For example, a laborer 
could become a machine attendant, then an engi- 
neer, a production manager, and, finally, company 
president. Don’t think this is impossible. 

Career-minded individuals find answers to 
“Why do I do this?” or “Is there a better way?” They 
take every opportunity to continue their education 
by reading trade magazines, attending employer 
conducted classes, attending formal classes at local 
colleges, and attending nearby trade shows and 
seminars. Their actions reflect a positive attitude 
toward the product they make and the people 
around them. Both are traits of leadership in any 
successful enterprise. These individuals are profes- 
sionals, tuned in to production requirements and 
needs of the workers who produce. See Figure 53-3. 


Starting a career 


Personal confidence and a positive corporate 
attitude are essential to career planning. You cannot 
build a successful career with selfish, self-centered 
motives. Join a professional organization to witness 
the characteristics of people whose shoes you want 
to fill. Also determine how your background and 
potential can assist the employer. As you develop 
competence, the company will likely move you to a 
higher rung on the career ladder. 


Become the best 

Learn your duties well and become as competent 
as you can. For example, if you assemble doors, 
strive to be the top producer of quality doors week 


Kitchen 
Professional 
Immediate opening for experienced 
kitchen designer with established 
east side cabinet company. Call: 

555-1929. 


Figure 53-3. Pursuing a career means being a profes- 
sional. (Formica) 


after week. Your work will receive recognition. Let 
your actions, not your words, speak for your talents. 


Upward mobility 


Always look for advancement opportunities. 
Moving up the career ladder usually occurs one 
step at a time. Each step offers new challenges, and 
the chance to improve your skills. Along the way, 
you will find that a single person, working within 
an organization, cannot provide quality products or 
services. It takes a team. Realize that you must help 
others, and seek their aid, to meet company goals. 
There is much more to a career than dealing with 
the materials in the factory. 

With upward mobility comes professional and 
public relations. Telling people what to do, as a 
parent does a child, gains little. However, you can 
drop hints to coworkers and supervisors when you 
feel you have the solution to a problem. They 
should be receptive. If they are not, consider that 
they feel threatened by your ideas, and maybe feel 
you are trying to occupy their rungs on the ladder. 

To lessen office politics and increase coopera- 
tion, companies often adopt a participative manage- 
ment program. Workers actually have a chance to 
help make decisions. Some companies reward 
workers with a bonus for suggestions that increase 
productivity, quality, or reduce safety hazards. 


People tend to resist change because they see it 
as a threat to their sense of security and stability. 
Yet, you must remember that the market is highly 
competitive. Some small improvement can mean 
the difference between profit and loss. The change 
you initiate, and prove profitable, will draw the 
attention of decision makers. At this point, you are 
reaching the people-centered phases of industry 
known as management. 


Career levels 


Every ladder has a limit to its length. When you 
reach the top, take time to establish yourself. At this 
point, you are not standing on a rung. The ladder 
you just left may have elevated you to a supervisory 
position, often called lower management. Note the 
other people who have also reached this level. What 
knowledge and experience do they have that you 
lack? Do what is necessary to be competitive. Become 
an example, not by criticizing others, but by making 
wise decisions and following up on your word. 

The further you rise in a career, the more compe- 
tition there will be. Always further your education, 
formally or informally. As you do, another ladder 
will confront you. It leads to another level, likely a 
mid-management position such as manufacturing 
planner, personnel manager, or a position in research 
and development. See Figure 53-4 and 53-5. 
Remember, your actions speak so loudly that others 
cannot hear what you say. 

Sometimes your career ladder leads to another 
company. Make your change for good reason, not 


Manufacturing 
Planner 


The Washington Plant of Sunnyland Scale Corporation 
is looking for an aggressive individual to assume the 
position of Manufacturing Planner. The ideal candidate 
for this entry-level position will have a degree in 


industrial engineering or manufacturing operations. 
Duties would include assistance to ensure all material is 
properly planned, ordered, statused, and made available 
for all new products being introduced at the Washington 
plant. 


If you are ready to join a people-oriented company 
committed to quality and excellence, please send your 
resume. 
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for just a small pay increase at the company down 
the street. Sometimes, a competitor interested in 
your knowledge and skill will come looking for 
you. This interest puts you in a better position to 
bargain for salary and benefits. 

Success at the mid-management level becomes 
the ground on which your next ladder rests. This 
ladder leads to upper management. Here you find 


Research and Development 
Designers 

Several immediate openings in the 
Peoria, IL area. Long-term assignments. 
Minimum 10 years on-the-job experience 
required. CAD experience helpful. CALL 
or send resume to: Triple J Inc.; 1989 
Marry; Peoria, IL. 


Figure 53-5. Research and development work leads to 
new products. (Columbus Show Case) 


Figure 53-4. A manufacturing planner may have to make decisions about protecting products during shipment. 


(Columbus Show Case) 
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vice-presidents in charge of various operations, 
factories, and people. At the very top is the organi- 
zation’s chief executive officer (CEO). 


From market to aftermarket 


Most people do not seek to take over the top job. In 
fact, there are a large number of cabinetmakers who do 
not even work in the shop. They serve the aftermarket. 

Suppose your interests lie in service rather than 
production. Products might come back to the 
factory for repair, or you may go to the customer. 
On-site service requires knowing how the product 
was built and being able to deal with the public. 
These people may be dissatisfied or angry when 
you arrive. 

While servicing products, you might learn that 
customers need modified or new products. Take 
these suggestions to the company managers. Doing 
so shows your interest in the future. 

There are times when your employer is not 
interested in new products or services. The 
company could be working to capacity. If you see 
opportunities for meeting consumer needs, 
consider starting a business of your own. 


On Your Own 


An entrepreneur is someone who starts a busi- 
ness. This person has gained experience and skill 
working with and for others. Many entrepreneurs 
move out of companies that resist change to prod- 
ucts or production. On your own, you can pursue 
the ideas you developed. Acquiring an ongoing 
business has an advantage. There are current 
customer contacts along with material and equip- 
ment in place. Starting from scratch requires a great 
deal of capital investment. 


The market 


Is finding a market easy? You might believe you 
have the market identified. Unfortunately, too 
many people find that the rest of the world does not 
share their feelings. Finding a market means 
research. Contact potential customers and test your 
ideas on the real world. 


Financial backing 


Even if the market indicates a need, you still 
must convince partners, lending institutions, and 
investors. Financial support will come only after 
you appraise the existing products or services. 
Small business loans are available, if you study the 


market and present documentation. Who will be the 
customers? What are they willing to pay? How 
much will it cost to provide the goods or service? 
How much of your assets are you willing to invest? 
Do you have a growth plan? These are by no means 
the extent of the questions. However, they will start 
you thinking. 

A cost analysis is essential. It is not a matter of 
seeing how much profit can be made. The analysis 
tells how soon there will be any profit, based on 
projected sales. Reaching the break-even point takes 
time, even years. As a cabinetmaker, note that you 
must invest money for equipment, rent, utilities, 
materials, supplies, advertising, and taxes. This is 
only the beginning. 


Individual traits 


Many factors help determine potential of a 
product or service. Most begin with the individual. 
Are you totally committed with personal finances, 
energy, and time to this enterprise? What experience 
do you have? Are you in contact with the anticipated 
market? Are you easily discouraged? Working for 
yourself generally is extremely time-consuming. You 
could be away from home 40 to 80 hours per week. 
Are you prepared to rent a building? 

A business is located either in the home or 
garage, or in some other building. Be familiar with 
local zoning codes. It usually is illegal to operate a 
business in a residential zone. 


New businesses 


New cabinetmaking businesses often begin 
with some form of custom production through 
contract or consignment agreements. Others, using 
home workshop equipment during evening hours 
and on weekends, may do a small job for a friend, 
neighbor, or relative. Quality work is recognized 
and word-of-mouth recommendations initiate the 
next job. There are also aftermarket services. 


Start-up shops 


For the quality producer of cabinets delivered 
on time, the home workshop quickly becomes inad- 
equate. Other facilities must be found, especially if 
the neighbors are complaining of the noise. For a 
single person, a relatively small shop can be quite 
productive. However, storage becomes a problem 
when the project is to provide cabinets for a large 
custom house. Both spaces must be considered. 

Establish credit lines with wholesale vendors as 
soon as possible. Arrange with your customer for 


progress payments scheduled so that the funds 
arrive to pay the vendors before the bill becomes 
due. Wholesale vendor’s catalogs are an education 
in themselves. 

Your responsibilities are now many. Besides cabi- 
netmaking, they include bookkeeping, marketing, 
designing, receiving and shipping, warehousing, and 
many others. 

æ Whether you do your bookkeeping manually 
or with a computer system, keep. current 
with your entries. If you have an outside 
bookkeeping service, check their work 
closely. When it comes to a tax audit, you are 
responsible. 

X Keep all paperwork in a safe place for the 
prescribed number of years. Buy a fire-rated 
file or safe for the paper. Backup your 
computer files to disks and store in a fire- 
rated container. 

% In most states, you must collect sales tax and 
remit it to the proper state agency. Usually, 
you are required to have a “resale” permit. 

Æ Local governmental units may require a 
“business” license. 

% If you're going to install your product, you 
may need a contractor’s license. The penalties 
are severe for not having a license when it is 
required. 


Contract production 


Contract production businesses start with one 
or more contracts for completed products or 
subassemblies. See Figure 53-6. Your first contract 
might be to manufacture drawers at a savings to 
your current employer. The work is done evenings 
and on weekends. 

Contract work begins with one customer while 
you make proposals to other companies for your 
product or service. Impress these people with a 
convincing, successful track record. If your business 
is new, display your custom products or services 
you worked at previously. 

As your company becomes better known and 
credible, the customer base will grow. This expan- 
sion leads to the need for more space and workers. 
At some point, you have to stop working and start 
managing. The larger the facility, the more workers 
and managers you need. 


Consignment production 

Another way to start a business is with consign- 
ment production. Approach a local department 
store or specialty shop with sample products. 
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Furniture Finisher 
Part- and full-time positions 
available. Will train. Apply in 
person: Susan's UNFINISHED 
WOOD FURNITURE STORES; 
83 Walker Blvd.; Kokomo, IN. 


Figure 53-6. This entrepreneur has started a business 
making frames under contract with a mirror company. 
(Columbus Show Case) 


Unique and interesting toys or gadgets sell to this 
market. Most items are usually not what people 
intend to buy, but do so on impulse. 

The consignment agreement works like this: for 
each product sold, the shop owner will retain a 
percentage of the selling price and hand the rest to 
you. In turn, you keep the store stocked with a small 
inventory of products. At regular intervals, return 
to determine the sales and replenish those items 
that have been sold. Spend time producing what 
customers will buy, not what you like. 


Aftermarket services 


So far, this discussion has centered on the 
market. There are also places for the entrepreneur in 
the aftermarket. Businesses that reupholster, 
rebuild, and refinish furniture are but a few of the 
aftermarket services. Some companies come to the 
customer’s house and reface kitchen cabinets. Your 
ideas are limited only by the market. 


Not everyone succeeds 


Many resources—books, magazines, newspapers, 
videos, seminars—tell you about succeeding. 
However, there is another side to the story. Some entre- 
preneurs start on too grand a scale. They overspend 
and wind up with debts they cannot overcome. Money 
lenders expect to be paid. Missing payments can result 
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in loan foreclosure and bankruptcy. You, personally, 
may not lose large amounts of money. However, your 
credibility is damaged for years to come. 

About one-fourth of all new businesses go 
bankrupt within three years. Why? Most experts 
feel the entrepreneur overlooked details or showed 
poor judgment. As you start on your own, spend 
adequate time testing the market, and plan each 
step. This forethought will lead to success. 


Summary 


This last chapter is a capstone to the book’s 
many pages of information and skill development. 
It leads you from a world of study to the world of 
work and study. You may make cabinetmaking 
your career, or just a stepping stone to another field. 

Jobs related to cabinetmaking can provide chal- 
lenge and job satisfaction. If you are a person who 
looks to improve cabinetmaking processes and 
products, this may be a career. 

As a decision maker, your responsibility will be 
to meet the consumer’s needs. When quality slips, 
or your products are no longer needed, buyers do 
business elsewhere. 

Advancement up a career ladder can lead to 
even greater satisfaction. Accepting responsibility 
means you have been trusted to handle people. 
Changes you make can affect the entire company. 

Individuals with knowledge, experience, and a 
desire to be their own boss, acquire or start a busi- 
ness. It might be to create a product or provide a 
service. Although a market demand is the key to 


starting a business, it is not the only factor for 
success. There must be financial backing that 
supports the company until it turns a profit. With 
the strength of your ideas, and a good proposal, 
money will become available. 


Test Your Knowledge 


Do not write in this text. Answer the following questions 
on a separate sheet of paper. 


1. List the two government publications that list 
occupations, availability, average salary, skill, 
and general description. 

2. Employers do not want to hear what you say 
you do, they want to see 

3. A decision to dedicate yourself to a particular 
field is referred to as your 

4. List steps taken to secure a job. 

5. In addition to knowledge and skill, pursuing a 
successful career requires a(n) eee 

6. People climbing a career ladder ___ 

a. tell supervisors what they do wrong 
b. have public relations skills 

c. possess self-centered attitudes 

d. tell the boss how good they are 

7. Give three reasons for becoming an entrepreneur. 

8. Entrepreneurs are likely to start businesses 
with or production. 

9. Why is the break-even point important to a 
business or industry? 

10. About of all new businesses go bankrupt 
within three years. 


Appendix 


Sharpening Circular Blades 


Circular saw blade sharpening involves 
jointing, gumming, setting, and filing. Jointing 
makes all teeth edges the same distance to the 
center of the arbor. Gumming returns blade gullets 
to the size they were when the blade was new. After 
being jointed, set, and filed several times, gullets 
become shallow and cannot operate with an effi- 
cient chip load. Therefore, gullets should be 
reshaped periodically. 

Setting is the process of bending the teeth 
outward. By hand, it requires the use of a stake and 
setting hammer. Blade thickness is measured by sheet 
metal thickness gauge sizes. Set teeth one and one- 
half to two gauge thicknesses per side for dry hard- 
wood and softwood. See Figure APP-1. For example, 
if the saw is 14 gauge (.083), 2 gauges set per side 
would make saw kerf 10 gauge (.134) or .0255” per 
side. More set is needed for sawing green lumber. 

File only the back surfaces on chisel and rake 
teeth. File both sides of the bevel teeth for crosscut 
combination, planer, plywood, and plastic blades. 

Sharpen the blade when the teeth leave burn 
marks after sawing a workpiece. Machine sharp- 
' ening will result in more consistent set, gullet sizes 
„and hook angles. 

Hand sharpening is time consuming and less 
accurate. Tools you will need include: 

1. Setting stake. (Do not set a hollow ground blade). 

2. Clamp. 

3. Flat file. 

4. Triangular file. 

5. Jig for jointing and filing (if available). 

The procedure to set teeth is as follows: 

1. Place the blade on a stake and bend only the 
outer 1/4th of alternate teeth to the anvil of the 
stake. See Figure APP-1. 


%* Note —————_——____________—_—_—_ 

Use a lead, brass, or other soft-faced hammer. 
You might use a short piece of brass or aluminum 
rod and strike that with a steel hammer. A regular 
hammer will dent the tooth. 


{«—— 14 gauge 
saw blade 


2 gauges — p z | 4+—— 2 gauges 
er set per side 


set per side 


10 gauge Ket cone 


Cone for Various 
Size Arbor Hole 


WN Bend with 


setting hammer 


Center-saw-anvil 


Thickness | With 2 Gauges cg; |With 2⁄2 Gauges set 
of Saw | SetPerSide per | SetPerSide per 
of Saw Side of Saw Side 

Kerf Will Be Kerf Will Be 


10 ga (.134 9 ga (.148) 
12 ga (.109 11 ga (.120) 

12 ga (.109) 
13 ga (.095) 


14 ga (.083 
15 ga (.072 
16 ga (.065 


) 
) 
13 ga (.095) 
) 
) 
) 


Figure APP-1. Circular saw blades can be set properly by 
hand. (Peerless) 


2. Turn the blade over and set the remaining alter- 

nate teeth the other way. 
The procedure to joint teeth is as follows: 

1. Rotate the secure blade against the file in a 
hand jointer. See Figure APP-2. 

2. Rotate the blade by hand while it is on the 
setting stake. Use a file or hand stone on high 
teeth as they pass. 


Nate ———__—_—_——-— 
End this procedure when Sch: reer Soi 
ee nV flat epot 


849 


850 Modern Cabinetmaking 


Figure APP-2. This Style V combination blade is being 
jointed by hand. (Brookstone) 


File chisel, bevel, and raker teeth separately. A 
filing jig is helpful. See Figure APP-3. Try to main- 
tain the original tooth angle (square or beveled). 
Stop when the shiny flat spot (caused by jointing) 
disappears and the tooth is sharp. File only the 
backs of raker and chisel teeth. Filing the fronts will 
change the hook angle. 

Restore chisel teeth with a flat file by: 

1. Filing only the back surface of each tooth. 

2. Making the same number of strokes on 
each tooth. 

3. Filing as few strokes as possible. 

Restore bevel teeth with a triangular file: 

1. File two surfaces on each stroke: the front of 
one tooth and the back of the next tooth. 

2. Make as few strokes as possible. 

3. File only until the shiny jointed flats disappear. 
Restore raker teeth with a flat file. They are 
found on combination and planer blades 
between sets of bevel teeth. They are shorter 
than the bevel teeth. See Figure APP-4A. The 
difference in height is 1/64” on a 12” or smaller 
blade. On larger blades, it is 1/32”. 

Using a raker gauge is helpful. See Figure APP-4B. 
It has an anvil that is set to the height difference. Hold 


Figure APP-3. This saw filer is adjustable for various 
tooth angles. (Brookstone) 


1/64 


C 


Figure APP-4. Sharpening a Style S or V combination 
blade requires a raker gauge. (Peerless) 


it against the blade and joint raker tooth tips even with 
the gauge anvil. See Figure APP-4C. 
Restore the raker sharpness as follows: 
1. File the entire back surface only with a flat file. 
2. Remove the shiny spot made while jointing. 
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Wood Screw Table 


Gaui Approx Dril Sizo 
Steel Brass Gauge Approx. Metric Drill 
êmoh Screw Screw No. Decimal Fraction Equiv. (mm) A h 


0 to 4 
O0to6 
1to8 
2 to 10 
2 to 12 
4to 12 
4 to 14 
6 to 14 
6 to 14 
8 to 14 
8 to 18 
10 to 18 
10 to 18 
8 to 20 
12 to 18 
12 to 18 
12 to 24 
14 to 24 
14 to 24 


|~—— Length ee | 
De 


Flat Head 


1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
4 
4 
5 


Length ———~ 
Gauge 


E Length i 


Oval Head 


Round Head 


Miter and Lock Joints 
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Shrinkage Value of Domestic Woods 


Ash, White 
Aspen 
Basswood 
Birch 
Butternut 
Cherry, Black 
Chestnut 
Elm, American 
Hickory 

Holly 

Maple, Sugar 
Oak, Red 
Oak, White 
Poplar, Yellow 
Sweetgum 
Sycamore 
Walnut, Black 
Willow, Black 


f Softwoods a 


Cypress 

Cedar, Eastern, Red 
Cedar, Western, Red 
Douglas Fir 
Hemlock 

Pine, Ponderosa 
Pine, White 
Redwood 

Spruce 


Knife Finish Ranges Generally Recommended according to wood species 


Kind of Wood Knife Marks per inch 


Cypress 
Elm (hard) 
Elm (soft) 


12 to 15 
Mahogany (plain) 12 to 14 
Mahogany (figured) 14 to 16 
12 to 14 


Pine (yellow) 
Pine (white) 


Sycamore 11 to 14 
Walnut 12 to 14 


Cutting Angles 


Kiln Dried 7% Wet or Green 
Moisture or Less More Than 7% 


Ash 
Basswood 
Beech 
Birch 
Butternut 
Cedar 
Cherry 
Chestnut 
Cottonwood 
Cypress 
Elm, Hard 
Fir 

Gum 
Hemlock 
Hickory 
Mahogany 
Maple 

Oak 

Oak Qtd. 
Pine, Yellow 
Pine, White 
Pine, Ponderosa 
Poplar 
Redwood 
Spruce 
Sycamore 
Elm, Soft 


Knife 
R.P.M. Marks 
Per Inch* 


6000 


*R.PM. x No. Knifes 


FT. Per Min.x 12 ~ Knife Marks Per Inch 


Conversions and Conversion Accuracy 


Inch to Millimeters Conversions 
Round Out 


Exact 05mm 1mm 


1/32” 0.794 1mm 
1/16” 1.588 ; 2mm 
1/8” 3.175 3 mm 
1/4” 6:3507 a k 6mm 
9.525 i 10 mm 

12.700 : 13 mm 

15.875 16mm 

19.050 19mm 

22.225 22mm 

25.400 ; 25 mm 
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Conversion Accuracy 


JE. ER.. 


| ee Oe 


The size of a millimeter (1/25”) is about halfway between 
1/32” and 1/16” as shown above. For general woodworking, 
rounding a converted figure to the nearest millimeter is 
acceptable practice. When greater accuracy is required, 
round to the nearest 1/2 millimeter. See table at left. For 
sizes not listed, add combinations of figures (exact) and 
then round to accuracy desired. 


Metric Conversions for Length, Area, and Volume 


1 Meter (m) = 1000 millimeters (mm) = 100 Centimeters (cm) 


c 


1 om? = .155”? 


1m= 3.18 i Y= .305m 
1 cm = 0.39” 1 = 2.54 cm 
1 mm = 0.039” 1 =254 mm 


1 Square Meter (m°) = 1000 Square Centimeters (cm?) 


1m°=1.2yd.? 4 yd? = 836 m? 
1m = 108 1’2 = 093 m? 


1”? = 6.45 cm? 


1 Cubic Meter (m°?) = 1000 Cubic Decimeters (dm°) 


Volume 


1 cm® = .061” °? 


1 cm? = Liter 


1 yd.? = 0.765 m°? 
1 ° = 0.028 m? 
1” 2? = 16.39 cm? 


1 më = 1.31 yd. ° 
1m? = 35.3"° 
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Glossary 


3/4 extension slide. Slides that allow all but approx- 
imately one-quarter of the drawer body to 
extend out of the cabinet. Also called standard 
slides. Refer to slide. 

32 mm System. A manufacturing system for 
producing frameless cabinets. Its name is 
derived from the series of holes (system holes) in 
the cabinet that are spaced 32 mm apart. Also 
called System 32. 


A 


abrasive grains. Grains made of crushed minerals 
or synthetic substances. 

abrasive planers. A variation of a wide belt sander 
using very coarse abrasives that can remove 
material rapidly. 

abrasive tools. Files, rasps, Surforms, textured 
metal sheet abrasive, and metal screens. 

acrylic plastic. A rigid plastic that is often used for 
cabinetmaking. 

acrylic resin adhesive. Strong and waterproof two- 
part adhesive that can be used for wood, metal, 
glass, and concrete, but not plastic. 

adhesion. Adding some substance, liquid or solid, 
which sticks two objects together. A solvent 
bonding process. Refer to solvent. 

adhesive. Products such as cement, glue, mastic, or 
resin that will bond similar and/or dissimilar 
materials. 

adjustable dado cutter. Device installed on 
the arbor of a table saw or radial arm to cut 
dados. It rotates with a controlled side-to-side 
motion. - 

adjustable dial saw. A slow speed tool similar to 
a circle cutter. It has a center guide drill with 
three surrounding arms. Each arm has two saw 
teeth. Refer to circle cutter. 

adjustable hinge. Hinge with oblate mounting 
holes allowing for door adjustment. Refer to 
Euro-hinge. 

adjustable leveler. Protects the bottom wood 
surface of the cabinet and floor as well as level 
the cabinet. 


African mahogany. A wood with much the same 
qualities as genuine mahoganies but with a 
coarser texture. Genus/species: Khaya/ivorensis. 
Refer to Mahogany. 

aftermarket. The sale of parts and service by manu- 
facturers other than the original. 

aftermarket providers. Manufacturers who offer 
additional machinery accessories that may 
provide for greater capacity, improved accuracy, 
and easier handling. 

air compressors. Supply pressurized air to operate 
the spray gun. 

air drying. Stacking boards (separated by wood 
strips) for free air movement. Abbreviation is AD. 

air pump. Unit of an air compressor that pressurizes 
an attached storage tank. It cycles on and off 
automatically to maintain near constant pressure 
in the tank. 

air spraying. Compressed air and finish are mixed 
by the gun and expelled as a fine mist from the 
nozzle in a spray pattern. 

air transformer. Reduces air line pressure to the 
necessary gun pressure. It also filters out mois- 
ture and compressor oil. 

airless spraying. A fluid pump forces finish up into 
the gun nozzle where high pressure causes 
atomization. 

aliphatic resin glue. A cream colored, multipurpose 
product similar to PVA. However, it is stronger, 
and set time is only 20 to 30 minutes. 

alkyd oil enamel. The most used oil-base wood 
coating. There are both interior and exterior 
grades, and finishes from flat to gloss. 

alkyd resin coating. Penetrating finish that is rela- 
tively inexpensive and provides a glossy finish. 
They are not waterproof and lack resistance to 
solvents, such as alcohol, and some acidic foods. 

alkyd stain. A stain consisting of pigments in a 
vehicle of alkyd emulsion and water. 

alphabet of lines. The universal language of 
drafting in which each line communicates by its 
form and thickness. 

alumina matrix. An alloy of aluminum oxide and 
zirconium oxide. 
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aluminum oxide. A very efficient abrasive for 
sanding woods. It is used as a coated abrasive 
and as a bonded solid for grinding wheels, 
stones, and hones. 

aluminum zirconia. An alloyed abrasive formed 
by zirconia deposited in an alumina matrix. It is 
second only to diamonds in hardness and is 
used for heavy stock removal of either metal or 
wood and high pressure grinding. Refer to 
alumina matrix. 

American Colonial. Style that was created during 
a period that lasted from 1620 to about 
1790. Most of the products were very crude, 
but others were somewhat refined with 
European influences. 

American Modern. Clean, undecorated style with 
flat surfaces and straight or gracefully curved 
lines. Textures from cane or fabric provide 
accents. Legs are straight or slightly tapered, and 
they may be either round or square. 

American tulip. A moderately soft, low density, open 
grain hardwood with a texture that is fairly fine 
and uniform. Genus/species: Liriodendron/ 
Principal lumber species: tulipifera. 

anchor. Used to attach cabinetry where standard 
screws and bolts are ineffective. 

angle divider. Layout tool consisting of two blades 
that move outward at an equal rate from the 
body. It is used to bisect angles. Some models 
have gauges indicating the angle of the blades 
and proper angles for polygons. 

annual rings. Light and dark colored rings formed 
by earlywood and latewood growth. 

antikickback pawls. Prevents the material from 
being thrown if the material binds. The pawls 
ride on top of the material after it passes the 
blade. Then, if the material kicks back, the pawls 
dig in to stop it. 

antiquing. Highlighting a surface and making it 
look worn by wiping portions of a glaze coat so 
that the base coat shows through. A process that 
produces an aged appearance. 

APA-The Engineered Wood Association. 
Association that represents manufacturers of 
plywood, oriented strand board, structural 
composite panels, glued laminated timber, and 
wood I-joists. 

appearance. Color, grain pattern, surface texture, 
and natural defects of wood. 

appearance mock-up. A mock-up that looks like the 
final product, but is not functional. 

appearance panels. Panels that are fabricated to 
match the grain pattern of a particular wood 
species. 


approved steel cabinet. A cabinet designed to resist 
fire for a predetermined period of time. 

arbor-mounted drum sanders. A variation of a spindle 
sander. Drum sanders do not have an oscillating 
motion. Workpieces are held by hand and moved 
back and forth across the rotating abrasive. 

arc. A partial circle. 

arched canopy bed. Poster bed with a cloth-covered. 
straight or arch-shaped metal or laminated wood 
frame overhead. Often includes curtains on the sides 
for privacy. A wood finial (cap) tops each corner. 

architect’s scale. A scale that permits various scale 
factors, including 3/32", 1/8", 4", 3/ Gaus, 
1%", and 3” equal to 1’. Refer to scale. 

architectural drawing. Structural drawing of a building 
used by contractors during .the construction of a 
building. 

architectural drawing specifications. General spec- 
ifications that include the kind of wood, stain, 
color, etc. 

architectural standards. Specific dimensions for 
items installed in various structures. 

Architectural Woodwork Institute. Organization 
that establishes woodworking quality standards 
and publishes manuals containing specification 
requirements. 

armoire. A cupboard-over-drawer combination case 
on legs or a plinth. 

aromatic red cedar. Medium density softwood that is 
brittle, yet very durable, with a pleasing and lasting 
scent. Genus/species: Juniperus/ virginiana. 

ash. A heavy, hard, strong, and tough wood that 
machines and bends well. Genus/species: 
Fraxinus /americana (white ash); nigra (black ash); 
pennsylvanica (red ash) or (green ash). 

assembly. The act of securing components together 
to form a complete product. 

assembly time. The time available after glue applica- 
tion to fit the pieces together. Also called open time. 

assembly view. View having dotted lines that show 
how the product is to be assembled. 

atomized. Broken up into tiny droplets. 

auger bit. Slow speed bit used primarily in the 
construction trades to produce holes in face and 
edge grain, but is not effective in end grain. 

authenticity. How well the room or article matches 
the historic original. 

automatic guard. Guard that acts independently of 
the machine operator. As wood is pushed 
through the point of operation, the guard is 
raised or pushed aside. It moves only enough to 
allow the stock to pass. After the material passes 
the point of operation, the guard returns to its 
normal position. 


bachelor chest. Small-scale chest of table height 
with two or three drawers. May have an added 
hinged top that folds down against the side. 

back cutting. Uncommon method of veneer slicing 
in which flitches are placed backwards on a stay 
log lathe. The core of the half log is on the outer 
diameter and is cut first. 

backer board. Board placed under plastic while 
drilling to lessen .damage caused by the drill 
breaking through the lower surface. 

backsaw. A hand saw that makes smooth and accurate 
straight cuts. The saw may be 10” to 30” (254 mm to 
762 mm) long with 10 teeth per inch (TPI) to 15 TPI. 

backup roller turning. Rollers are placed against the 
back of a log to push it against the knife and 
rotate the log. 

bail pull. Pull that includes a backplate that 
supports a hinged pull. Refer to pull. 

balance. The use of space and mass to give a feeling 
of stability or equality to a design. 

balloon back. Open circles on the chair back. 

banak. A medium-textured, low-density wood that 
generally is straight-grained and easy to work. 
Genus/species: Virola/Principal lumber species: 
in Central America, koschnyi; in northern South 
America, sebifera and surinamensis. 

band clamps. Heavy-duty clamps that apply 
pressure in one direction—toward the center of 
the assembly. They have a 2” (51 mm) fabric or 
steel band. 

band saw. A very versatile machine that, besides 
making irregular curves and arcs, can rip, bevel, 
and resaw. 

bandings. Narrow strips of wood or assembled 
veneer pieces. They may be overlaid or inlaid into 
an inlet to form borders or geometric designs. 

bar clamp. A clamp that can be used for short and 
long spans. They range from 6” (152 mm) to 8’ 
(2438 mm), depending on the style. They consist 
of a steel bar or pipe, fixed jaw (or head), 
movable jaw (or head), and screw handle. 

bark. The outer layer of dead woody material that 
protects a tree from weather, insects, and disease. 

bark pockets. Bark material that was enclosed 
during growth. 

base coat. An opaque finish needed to give the 
surface a consistent solid color. 

basswood. One of the softest and lightest 
hardwoods in regular commercial use. It has 
fine, even grain, and exceptional stability. 
Genus/species: Tilia/Principal lumber species: 
Americana. 
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batch production. A form of mass production. 
Company managers predict consumer needs. An 
inventory of furniture or cabinets is built and 
stored in a warehouse. From there, the products 
are sold to wholesalers, who deal with retailers, 
who sell to consumers. 

beads. Convex curves made with a spear point tool 
or skew when turning on a lathe. 

bed frame. 1) A part of a veneer press that aligns the 
upper and lower cauls. The screws that apply the 
pressure to the upper caul are inserted through 
the frame. Refer to lower caul, upper caul, and 
veneer press. 2) Support for the box springs and 
mattress. They may be visible or hidden. 

bed rail. Metal or wood beam supports on each side 
of a bed between the headboard and footboards. 
They support the bedsprings. 

beech. A heavy, hard, strong wood that bends easily and 
has good resistance to abrasive wear. Genus/species: 
Fagus/ Principal lumber species: grandifolio. 

bell hanger’s drill. Drill used to make extra long 
holes. There are two types: one has a tang and is 
used in a brace and the other has a round shank 
for a drill press or portable drill. 

belt sander. A stationary or portable power tool on 
which an abrasive belt is mounted. It is used for 
abrading ends, edges, and faces of workpieces. 

bench. 1) Chest with hinged lid and padded or 
upholstered cover. Typically used for out-of- 
season storage of blankets and clothes. 2) A long, 
often wooden, seat. 3) A long, level table. 

bench plane. Hand surfacing tool that includes the 
jack, fore, jointer, and smooth planes. 

bench square. Smaller than a framing square. The 
face of the square is seen when the body is held 
in the left hand and the tongue in the right hand. 
The back is the other side of the square. The face 
and back of the square have scales and tables. 
Refer to framing square. 

bent hinge. Hinge made for flush overlay, lip edge, 
and reveal overlay doors. One leaf is bent to fit 
around the frame. The other leaf may be flat or 
bent and attaches to the back of the door. Also 
called formed hinges and wraparound hinges. 

between-center turning. Creating cylindrical, 
tapered, or contoured parts on a lathe. Also 
called spindle turning. 

beveled and raised panel. A panel in a frame and 
panel assembly where the edges have been 
beveled to appear to be raised from the holding 
edge. Also called raised panels. 

beveled-two-sides panel. A panel in a frame and 
panel assembly where the edges have been 
beveled on both sides. 
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beveling. Sawing with the blade at other than 90° to 
the table. 

bill of materials. List of the name and/or part 
number of all parts of an assembly or 
subassembly; quantity; manufacturer of the part, 
including code or identification numbers; dimen- 
sions of the part; and additional notes or 
comments. Abbreviation is BOM. 

binding cane. Cane that is 5/32” to 1⁄4" (4 mm to 
6 mm) wide and sold in 500’ (153 mm) hanks. It 
is installed over the edges of woven chair cane to 
hide the holes in the frame. Refer to cane. 

birch. A moderately heavy, hard, and strong wood 
with excellent machining, bending, and finishing 
characteristics. Genus/species: Betula/ Principal 
lumber species: alleghaniensis (yellow birch); lenta 
(sweet, black, or cherry birch); and papyrifera 
(paper, canoe, or white birch). 

blade guard. Helps to keep your hands away from the 
blade and helps control sawdust. It may mount on 
the saw trunnion or attach to the table edge. 

blade guides, Guides that position and control the 
blade at the table. 

blade-raising device. Feature on a table saw that 
changes the blade height. 

bleaching. Removing natural coloring and stains. 

blind corner cabinet. Cabinet that has one half without 
doors or drawers. You butt an adjoining cabinet to it. 

block plane. A plane designed to surface end grain. 
It is smaller, lighter, and has fewer moving parts 
than a bench plane. 

blueprint. Print having a blue background with 
white lines for the drawing. 

blue stain. Discoloration of wood caused by a mold 
or fungus. 

board foot. Standard of American lumber measure; 
12” long by 12” wide by 1” thick. 

board lumber. Lumber less than 2” thick and 2” to 
12” wide (50 mm thick and 50 mm to 305 mm 
wide), used for general construction. 

bolt action lock. Lock with a bolt that moves in a 
straight line when the key is turned. 

bolt anchor. A lead or plastic piece inserted into a 
hole in masonry or concrete that expands when a 
screw or carriage bolt is driven into it. 

bolt and cam connector. RTA fastener consisting of 
a steel bolt with a special head, a steel or plastic 
cam, and a cover cap. The cam has a hollow side 
or interior to receive the bolt. 

bookcase headboard. Headboard with depth for 
storage areas. 

border pits. Pits that are between two tracheids and 
have a ring around them. 


boring. Making holes larger than 4" (6 mm) with 
different types of boring bits. Refer to drilling. 

bottle rack. Rack that has holes cut in them for 
storing long-neck bottles horizontally or verti- 
cally. They may sit on the countertop or be an 
integral part of a cabinet. 

bottom mount slide. Slide used with both drawers 
and pull-out shelves. They are usually tele- 
scoping by design. i 

bottom-mount cabinet member. Portion of a drawer 
slide that mounts to the carcase under the 
drawer. These are made for drawers and pull-out 
shelves. Refer to slide. 

bound water. Water in the cell walls of green wood. 

bow. A curve lengthwise along the face of the board 
from end to end. 

box springs. A wood frame supporting spring coils, 
and enclosed in a cover material. 

brace. Drilling hand tool that holds only square 
tang bits. 

brace measure table. Table that gives diagonal meas- 
urements showing the length needed for a diag- 
onal piece, such as a brace, to support a shelf. It is 
found on the tongue of most framing squares. 

brainstorming. Process for gathering information 
by writing down every idea or question that 
comes to mind. 

branch knots. Knot found in wood that was cut 
tangential to the annual rings. Also called a 
round knot. 

break-even point. How soon there will be any 
profit, based on projected sales. 

brown rot. Decay in which only the cellulose (mate- 
rial making up wood cells) is removed, causing 
the wood to become brown in color and crack 
across the grain. 

brushing. A common method to apply coating 
materials. Although slow compared to spraying, 
applying finishes with brushes involves a limited 
amount of equipment by comparison. 

bucking. Trimming small branches from felled trees 
and cutting the trunk into logs for transporting. 

buffet. Set of five or six drawers in a case that rests 
on a plinth or legs. 

buildup. Wood resins that accumulate on threads, 
slides, and gears and interfere with adjustments. 

built-in cabinet. Storage unit often custom-made to 
fit special space restrictions. 

built-up finish. Topcoatings that do not penetrate 
the wood; they form a film on the surface. 
Natural coatings include shellac, lacquer, 
varnish, and enamel. Synthetic products include 
synthetic varnish, synthetic lacquer, and enamel. 


built-up topcoating. One or more layers of finish 
built up on the wood’s surface. 

bull-nose plane. A hand tool with the plane iron up 
front. This allows you to plane into corners. 

bunk bed. One bed over another, usually twin size. 
The upper bed is reached with a ladder. 

buris. Lumps formed by new growth on a tree. 

burn-in knife. Tool that looks like a soldering iron with 
a spatula tip. It heats and spreads shellac in one pass. 

butterfly joint. A combination of the dovetail and 
spline joints. 

butterfly table. Table named after its butterfly 
wing-shaped support. A wood wing is installed 
vertically between the stretcher and a block 
placed under the tabletop. It pivots on wood or 
metal dowels at both ends. After lifting the top, 
turn the wing outward. It will contact a stop 
fastened under the leaf to position the wing. 

butternut. A relatively soft and weak wood that 
does not bend well. It has a coarse texture but 
sands well. Genus/species: Juglans/ cinerea. 

butt hinge. Hinge that has two leaves connected by 
a pin. The leaves fold face to face when installed 
on the door and frame. 

butt joint. A nonpositioned joint where the square 
surface of one piece meets the face, edge, or end 
of another. 

buttons. Plugs that cover holes over countersunk 
screws, overlapping the edge of the hole. 


C 


C-clamp. A “C” shaped clamp that can secure jigs to 
tabletops and machines as well as bond some 
types of joints. The maximum opening (frame 
size) may range from 1” to 18” (25 mm to 
457 mm). The throat depth from screw to frame 
can be 1” to 4” (25 mm to 102 mm). Also known 
as carriage clamps. 

cabinet drawing sketch. Sketch representing the 
product as if it were viewed from the front. 

cabinet member. Portion of a drawer slide that 
mounts to the carcase. Refer to slide. 

cabinet platforms. Support of the mattress that 
provides doors or drawers for access to storage. 

cabinet scraper. Hand surfacing tool looks like a 
hand scraper blade mounted rigidly in a handled 
body. Also called a handled scraper. 

cabinet supports. Parts that raise cases or furniture 
above the floor. They include feet, legs, posts, 
and plinths. They come in a variety of shapes 
and sizes. 

cabinet track. Drawer slide track that is attached to 
the inside of the cabinet. 
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cabriole leg. A leg that curves outward from the 
piece and then drops in a tapering reverse curve 
that ends with an ornamental foot, often shaped 
as a claw or paw. 

caliper. Tool used to transfer dimensions. Calipers 
are used most often when wood turning. The 
three types of calipers are outside, inside, and 
hermaphrodite. Refer to outside caliper, inside 
caliper, and hermaphrodite caliper. 

caliper rule. Used to measure outside and inside 
distances. Outside dimensions are read at the out 
index line. Inside dimensions are read at the in 
index line. 

cam action lock. Rotates a flat metal arm into a slot. 
The body of a cam action lock is flat on one or 
both sides. This keeps it from rotating in similar 
shaped holes punched in metal cabinet doors 
and drawers. 

cambium. The layer of cell production just beneath 
the bark of a tree. 

cam clamp. A clamp that consists of a fence, 
locating pins, and cams. These are placed on a 
drilled hardwood locator board. 

Canadian Standards Association. Association 
which sets rules for the manufacture of Canadian 
structural plywood. Abbreviation is CSA. 

candlestand. Small table with tripod or pedestal 
originally made to hold candles. Now used 
mostly for decorative plants and collectibles. 

cane. Fibrous bark material used in weaving 
process of decorative patterns. 

caning. The process of weaving fibrous bark mate- 
rial into decorative patterns. Refer to cane and 
reed. 

caning pegs. A small peg that holds single strands of 
caning during weaving. 

caning wedge. A small wedge that is used to press 
and temporarily hold the cane into the grooves. 

cant. Forward angle of the blade on a reciprocating 
saw which allows the blade to be free of the saw 
kerf on the back stroke. 

cap screw. A hex head bolt that may or may not be 
threaded the whole of its length under the head; 
sold without a nut. 

captain's chair. Type of Windsor chair with saddle 
seat and low bent wood back and arms. 

carcase miter. Miter joint that joins the edges of 
panels in case construction. Also called plain miter. 

career decision. A decision to dedicate yourself to a 
particular field of employment. 

career ladder. The potential for advancing in 
responsibility, job title, and pay. 

carriage bolt. A bolt with a truss head with a square 
shoulder. 
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carriage clamps. Also known as C-clamps. Refer to 
C-clamp. 

case back. Thin cabinet back that usually is 1/10” to 
Y4" (3 mm to 6 mm) thick. 

case body. The top, bottom, and sides of a case. The 
body opens either to the top or front. 

case top. Cabinet top that may be fixed, removable, 
or hinged. 

casein glue. Adhesive that is made from nontoxic 
milk protein and has a light beige color. You mix 
the protein powder with cold water. 

caster. A wheel or set of wheels mounted on the 
bottom of a cabinet that is free to swivel on an 
axis perpendicular to the axis of the wheel. 

catch. A two-part assembly that keeps a door 
closed either mechanically or by magnetism. 
A catch mounts on the cabinet. A strike is 
fastened to the door. The strike fits either into 
the catch or against the magnet when the door 
is closed. 

cement. Bonding material that adheres to the plastic 
forming a bond to hold the pieces together and 
also fill small spaces in the joint. 

center finder. Useful when beginning turning with 
round stock. Hold it against the edge and end of 
the stock and draw one diagonal. Then turn it 90° 
and draw another diagonal. Their intersection 
marks the center. 

centering rule. Rule with measuring units extending 
both directions from the center zero point. Refer 
to rule. 

chair cane. Cane used for most weaving. It is 1/16" 
to 9/64” (2 mm to 4 mm) wide and sold in 1000’ 
(305 m) hanks. Chair cane is woven through 
holes drilled in the frame around an opening. Refer 
to cane. 

chair table. One piece of furniture with seat and 
writing surface. Often holds a telephone. 

chatter. A noisy vibration caused by a flexing 
workpiece. 

checked knot. Knot that contains a split caused by 
seasoning. 

checks. Short separations of wood fibers along the 
grain and across the annual rings. They are 
found in the end of seasoned boards. 

cherry. A medium weight, hard, and stable wood. It 
machines and sands to a glasslike smoothness. 
Genus/species: Prunus/ serotina. 

chest of drawers. Set of five or six drawers in a case 
that rests on a plinth or legs. 

chestnut. A low-density, coarse-textured, Sik 
hardwood that machines easily. Genus/species: 
Castanea /dentata. 


chest-on-chest. Two chests, one mounted on top of the 
other. The top section of drawers is slightly smaller. 
When on cabriole legs, this becomes a highboy. 

cheval mirror. A mirror supported in a stand. 

chevrons. Angled fasteners, ideal for picture frames 
and other products with mitered joints. 

china cabinet. Tall cabinet with glass doors often 
used to display dinnerware or collectibles. 

Chinese Chippendale. Chippendale style furniture 
influenced by Chinese furniture, which is often 
made of bamboo. Refer to Chippendale, 

chip breaker. Planer component that holds the 
workpiece down and reduces splintering. 

chip deflector. Apparatus that directs the chips 
away from the operator. 

Chippendale. Furniture style designed by Thomas 
Chippendale during the last half of the 18th 
century, borrowing characteristics from Chinese, 
French, and English designs. This style featured 
highly-carved mahogany and walnut. Veneer was 
rarely used and no inlays were used. 

chlorinated-base cement. Nonflammable liquid 
adhesive that is very fast drying, develops high 
strength, and can be applied in a variety of 
manners. 

chlorine laundry bleach. Weak hypo-chloride, 
readily available in liquid form. 

chuck turning. Inserting spear-like chucks in the 
ends of a log to turn it against the knife. 

circle cutter. Tool that can create large holes 
through a workpiece. The material removed is 
wheel-shaped. To drill, set the desired radius. 
It is adjustable from 1%" to 8” (44.4 mm to 
203.2 mm) diameter. Then tighten the cutter 
with a screwdriver or Allen wrench. Use this 
bit only in a drill press at a maximum speed 
of 250 rpm. 

circular plane. A variation of the bench plane, with 
a flexible sole that enables planing on either side 
of a concave or convex workpiece. 

circular saw. A versatile portable power saw that 
can be set up for ripping, crosscutting, mitering, 
and beveling, or for cutting joints. 

clamp nails. Shaped pieces of steel for insertion into 
kerfs made in workpieces to be joined. 

clamp pressure. The amount of pressure that a 
clamp exerts on the workpiece, expressed 
in pounds per square inch (psi) or kilo 
Pascals (kPa). 

clamp time. The amount of time that is required for 
pieces being joined to remain in the clamps while 
the adhesive sets. 

clamp-nails. Used as reinforcements for plain 
meter joints. 


clear plastic spindle guard. A point-of-operation 
guard that fits on the spindle under the washer 
and rotates with the cutter. 

clinch plate. Plate that is fastened to the a de 
of the cabinetry or chair seat and where the leg is 
attached with a hanger bolt. Refer to hanger bolt 
and leg. 

closed grain. Surface texture of wood characterized 
by small pores and a smooth surface. 

cloth backed roll. An abrasive roll used for hand 
sanding in close :quarters where folding and 
repetitive flexing would render paper backed 
paper useless. 

coated abrasives. Grains bonded with adhesive to a 
backing material. The coated material is then cut 
as a sheet, or formed into belts, disks, sleeves, 
and other shapes. Also called sandpaper. 

coating material. A substance that bonds silica crys- 
tals to the floor producing an abrasive surface 
that is skid resistant. 

coffee table. Low and narrow table at about seat 
height for use with living room furniture. 

cohesion. A cement bonding process. A solvent is 
applied to plastic that dissolves the surfaces. 
Material flows together, the solvent evaporates, 
and the bond is complete. Refer to cement. 

collet. Machine part used to secure round shank 
tools. An alternative to a chuck. 

Colonial. The name used in early America for 
provincial style products. 

color. Color is always associated with the heart- 
wood, as it is preferred by cabinetmakers. 

comb. Wide board across the top of a chair back 
with parallel dowel-like spindles to the seat. 

comb back. Chair with parallel vertical, comb-like 
spindles. 

combination gun. Air spray gun with a valve that 
you can open for suction feed or close for pres- 
sure feed. A lever on the gun allows liquid to be 
drawn or forced. This allows the gun to apply 
both thin and thick finishes. 

combination plane. Hand tool that allows you to do 
contouring. A set of changeable tool bits are 
shaped for ploughing, tonguing, beading, 
reeding, fluting, and sash shaping. 

combination saw. A saw that rips on one edge 
and crosscuts on the other. It cuts on the pull 
stroke. 

combination square. A versatile square that consists 
of a grooved blade that slides through the 
handle. It may also have protractor and center 
heads. It can be used to measure distances and 
depths, layout 90° angles, 45° diagonal, and 
parallel lines, and locate centers. 
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combined grades. A practice where more than one 
grade is present in a shipment to a supplier. 
The price is somewhat lower than that of the 
better grade. 

combining. Bonding, mechanical fastening, and 
coating. 

commode. Originally, a boxlike structure holding a 
chamber pot under an open seat. Later combined 
with a washstand and cupboard underneath. 
Now refers to a low chest of drawers, often 
highly decorated. 

common name. The general name given to one or a 
group of tree species. 

compass. Instrument with a lead or ink holder on 
one side and a point on the other side, used for 
making circles and arcs. 

compass saw. A saw that cuts curves. It has 8 TPI or 
10 TPI. Refer to teeth per inch. 

component. One or more workpieces being 
processed into a bill of materials item. 

composite panel. Panel consisting of wood chip or 
fiber core faced with softwood veneer. 

compound miter saw. A saw that is capable of 
beveling in addition to performing all the opera- 
tions of a standard power miter saw. 

computer-aided design. Using a computer hardware 
and software to create drawings. Abbreviation 
is CAD. 

concave bolt connector. Ready-to-assemble fastener 
consisting of a steel bolt with a concave hole in 
the shank, a collar, and a set screw. Refer to ready- 
to-assemble. 

concealed hinge. Refer to Euro-hinge. 

coniferous trees. Trees with needles or very small 
scale-like leaves that remain green throughout 
the year. Commonly referred to as evergreens. 

consignment production. For each product sold, the 
shop owner will retain a percentage of the selling 
price and hand the rest to you. In turn, you keep 
the store stocked with a small inventory of 
products. 

console table. Table typically placed against a wall 
under a mirror. It sometimes contains a drawer, 
transparent door, or open shelf. Often found in 
entryways. Sometimes called pier table. 

construction grade. The least expensive and most 
available softwood grade. The moisture content 
is 19%. Also called yard lumber. 

contact cement. Pressure sensitive glue made of 
water emulsion or solvent based neoprene, 
which requires momentary pressure to bond 
similar and dissimilar porous and nonporous 
materials. It has high heat and moisture 
resistance. 
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contemporary. 1) Style of cabinetry in which curves 
were replaced by straight line designs. This 
reduced the cost of the product. 2) Style that 
includes all the current furniture styles. 

continuous hinge. A long, lightweight butt hinge 
that runs the full length of the door or lid. 

contour scraper. A form of curved hand scraper 
used to smooth shaped surfaces. 

contract cabinetmaking. Being contracted by 
another company to make components or 
subassemblies. 

controlling. Comparing processed products to 
design and quality specifications. 

convenience. The ease with which a person can use, 
move, or locate objects in a cabinet. 

coping saw. A versatile curve cutting tool. It 
consists of a handle, frame, and removable blade. 
Blades may vary from 5 TPI to 32 TPI. Refer to 
teeth per inch. 

cord. Abrasive roll with tapered ends that is 
narrower than 1/16” (1.5 mm). It can be threaded 
through hard-to-reach areas. 

core material. Refer to substrate. 

corner base carousel. A single round rotating unit. It 
does not have sides or a back. The front is 
attached to adjoining cabinets. 

corner braces. Hardware for attaching one-piece 
cabinet tops. They are installed to the case sides 
with screws. Some braces, being plastic, are 
intended to be fastened with staples. 

corner cabinet. Cabinet designed to maximize 
access to storage space in a corner. There are four 
popular types: blind corner, base carousel, diag- 
onal base carousel, and diagonal wall cabinets. 

corner cupboard. Narrow, three-sided hutch-like 
cupboard cabinet that fits in a corner. 

corrugated fasteners. Sheet metal fasteners typically 
for miter joints in soft woods. 

cost analysis. Answering questions regarding 
money for equipment, materials, time, and space. 

cottonwood. A soft and lightweight close-grained 
hardwood that is coarse in texture and difficult to 
split. Genus/species: Populus /deltoides. 

Council of Forest Industries of British Columbia. 
Council which certifies panels which meet CSA 
standards. Abbreviation is COFI. Refer to 
Canadian Standards Association. 

counterboring. Allows the screw head to be below 
the surface of the wood. 

countersink. Drill bit with a cone-shaped tip. - 

countersink/counterbore cutter. Drill that drills a 
countersink, and/or counterbore at the same time. 

coves. Concave curves made with the round-nose 
tool or skew. 


credenza. Buffetlike or sideboard-like storage unit 
on a plinth or larger base. 

crook. A curve along the edge of a board from end 
to end. 

cross grain. Growth that occurs across the normal 
grain direction. 

crossbands. Veneer layers between the core and the 
back and front faces of lumber-core plywood. 

crosscutting. Sawing through lumber and plywood: 
across the face grain. 

crotch. Where a branch separates from the main 
trunk, growth rings of the branch and trunk 
combine in a twisted pattern that is typically a 
darker color. 

cubic meter. Standard of metric lumber measure, 
423.77 board feet. 

cup. A curve across the face of the board from edge 
to edge. 

cupboard. Standing storage unit with shelves 
hidden behind doors. 

curing. A chemical change where oils and resins 
become hard. 

curing time. The time before a joint reaches full strength. 
The water or solvent must fully.evaporate. Then the 
resins bond to each other and the material. 

curio cabinet. Transparent cabinet, often lighted 
inside, for displaying collectible items. May be 
on legs, base, or wall mounted. May also be a 
corner cabinet. 

custom production. Making one-of-a-kind products. 

cutting lips. Part of an auger bit that removes the 
chips after the spurs have scored the wood. Refer 
to auger bit and spurs. 

cyanoacrylate adhesives. Are known as super, 
instant, and miracle glues. They bond only 
nonporous materials in as little as 10 seconds. 

cylinders. Are the same diameter from one end to 
the other. 

cypress. A lightweight, soft, and easily worked 
wood that is rather coarse in texture. 
Genus/ species: Taxodium/distichurn. 


D 


d. The symbol for penny, a measurement for nail 
size. Refer to penny size. 

dado and rabbet. Variation of the rabbet joint in 
which a rabbet and dado are combined. 

dado dovetail. A variation of a single dovetail that 
is used to fix the end of a workpiece to another at 
a location other than at the end. 

dado joint. A slot cut across the grain. 

dado tongue and rabbet. Variation of the rabbet joint 
in which a rabbet and dado are combined. 


dead center. A cup with a sharp circular rim and 
center point. A dead center remains stationary 
while the workpiece turns against it. 

dead space. Unused areas of cabinets, floors, and walls. 

decals. Manufactured transfer films. 

decay. The disintegration of wood fibers due to 
decay-producing fungi. 

deciduous trees. Broad-leaved trees that usually 
drop their leaves in the fall. 

decision-making process. The process that guides 
thoughts and actions through the many steps 
involved in creating a cabinet design. 

decorative glass. Popular glass for cabinets. Some is 
made by altering the normal manufacture of 
glass. Four types of decorative glass are 
patterned, etched, cut, and enameled. 

density. Weight per unit of volume. 

dents. A depression in the surface of a workpiece 
caused by crushed wood cells. 

depth gauge. 1) Measuring tool that measures depth 
of holes or other offsets. 2) Measuring tool that 
clamps onto the bit to limit how far the bit enters 
the workpiece when drilling blind holes. 

design decisions. The conclusions made about the 
product design before work begins. 

designing. Activities and decisions involving function 
and form that affect the outcome of the product. 

desktop fasteners. Hardware for attaching one-piece 
cabinet tops. They are recessed into either the case 
side or the top. The fasteners are attached to the 
table apron or case with screws. 

detail drawing. Individual component or joint that 
is drawn separately. 

detail pattern. A pattern used for more complex 
shaped parts. 

development drawing. Drawing that shows the 
layout of the product as if it were unfolded or 
flattened. 

diagonal wall cabinet. A single corner unit. Custom 
diagonal wall cabinets can fill odd corners 
created in homes with rooms that have corners 
different from right (90°) angles. 

diamond. Material frequently used for planer 
and jointer knifes. Results in loss of versatility 
that is available with the HSS or tungsten 
carbide tooling. 

dielectric heating. A method of using high 
frequency radio waves to heat and cure the glue 
joint. Also called radio-frequency (RF) gluing and 
hi-frequency heating. 

diffuse-porous. Hardwood tree with vessels that are 
about the same size in earlywood and latewood. 
The vessels are diffused (scattered) throughout 
the annual ring. 
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dimension grades. Hardwood grades surfaced to 
specific thickness and/or cut to specific lengths 
and widths. 

dimensional stability. A measure of how likely the 
wood is to swell or shrink when exposed to 
moisture. 

dimensioned hardwoods. The lumber vendor has 
available hardwood that has been milled on 
all four sides ready for your use. Those with 
rectangle cross sections are flats and those with 
Square cross sections are squares. Refer to flats 
and squares. 

dimensioning. Marking detailed linear and radial 
distances using extension, dimension, leader, 
and radius dimension lines. 

dimension line. Line that shows the distance being 
measured. 

dimension lumber. Lumber with a nominal size of 2” 
thick by 2” wide (50 mm by 50 mm), used for 
structural framing. 

dimension. A measured distance. 

dining table. Table designed at a comfortable height 
for eating. 

dipping. Method used to apply an even layer 
of finish to small components quickly. A dip 
tank is used and once coated, the product is 
hung to dry. 

disk sander. A stationary or portable power tool on 
which a sanding disk is mounted. It is used for 
smoothing edge and end grain. 

disposable aerosol cans. Aerosol cans that are filled 
and charged by the manufacturer and cannot be 
refilled when empty. 

distressing. Marring wood with a hammer, length 
of chain, or other blunt object. This creates the 
effect of longtime use and wear. 

dividers. 1) Instrument with two steel points, used 
to transfer distances without marking the paper. 
2) Partitions that separate the inside of the case. 
Refer to partition. 

dog hole. A scar in the board caused by the metal 
hook (dog) that grips a log while it is sawed. 

double action hinge. Hinge that permits the door to 
swing both inward and outward. 

double-chip. A chamfered tooth on a circular saw 
blade. One chip is formed by each of the two 
flat surfaces. 

double insulated. A tool design providing two 
layers of insulation, eliminating the need to 
provide a ground wire permitting the use of two- 
prong plugs. Refer to two-prong plugs. 

dough box table. Table with sloping sides and 
hinged door covering a storage compartment, 
once used for raising bread. 
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douglas fir. A soft, coarse-textured, nonporous soft- 
wood that works easily but has low luster. 
Genus/species: Pseudotsuga/ menziesii. 

dovetail joint. Joint with tails and pins cut at an angle 
to provide a locking effect that strengthens the joint. 

dovetail saw. A saw that looks much like a narrow 
backsaw. Typically it is 10” (254 mm) long with 
15 TPI to 21 TPI. Refer to backsaw and teeth per inch. 

dowel. Round stock used primarily to strengthen 
joints. 

dowel bit. Auger bit that is about 5” (127 mm) long 
and is used for drilling holes for dowel joints. 
There are three diameter sizes: 1⁄4", 3/8", and 1⁄2" 
(6 mm, 10 mm, and 13 mm). The dowel bit diam- 
eter is .003” (.08 mm) over the marked size. Refer 
to auger bit. 

drafting board. A flat rectangular surface for 
drawing. It is made of hard plastic or other engi- 
neered wood material. 

drafting machine. Tool which combines the func- 
tions of a T-square, triangle, scale, and protractor. 

drafting paper. Opaque paper that is three to four 
times as thick as typing paper. 

drapery rod. A longer form of round stock for use 
over a window for hanging drapes or in a closet 
as a clothes rod. 

drawer. A compartment for organizing and storing 
objects. 

drawer member. Movable portion of a drawer slide 
that mounts to the drawer box. Refer to slide. 

drawer track. Drawer slide track that mounts to the 
outside of the drawer. 

drawing language. Communicates lines, shapes, 
texture, and color using an additional alphabet 
other than letters and numbers. 

draw knife. An open-beveled blade with handles at 
both ends for pulling the knife across the work- 
piece. Used for rapid removal of material on 
curved contours. 

dresser mirror. Mirror that mounts to the back of a 
dresser. 

drier. An additive that causes chemical changes in 
the coating material. Once dry, the film is not 
affected by the solvent used to thin the finish. 

drill extension. A tool that extends standard drills and 
bits to allow long holes to be made. The shank may 
be round or six-sided for a portable power drill. 

drilling. Making holes smaller than 14" (6 mm) with 
twist drills and drill points. Refer to boring. 

drill point. A bit used with the push drill. They are 
effective for drilling pilot holes for small screws 
or nails. 

drill press. Drilling machine in which a vertical drill 
moves into the work, which is stationary. It is the 


most common vertical stationary power drill 
used by cabinetmakers. 

drill stop. Gauge that slips over the bit and is 
secured with a set screw. Limits how far the bit 
enters the workpiece when drilling blind holes. 

drop leaf table. Table with one or two hinged sections 
(leaves) that hang when the table is not in use. 

drying time. The time required for setting and 
curing. i 
dry rot. Brown rot that has dried. 

dry run. The assembly of a product without adhe- 
sive first. 

dry sink. Low cupboard with a frame several 
inches wide attached around the edges or the 
top. Typically has an open well lined with a 
copper tray. 

dry storage bins. Store flour, sugar, and fresh 
vegetables. 

dulling effect. How the density of wood and stored 
minerals dull the tool. 

Duncan Phyfe. First American designer (1790 to 
1830) to adapt European and Asian styles. He 
loosely followed the Sheraton and Hepplewhite 
styles, but his designs featured more fine 
carving. Refer to Sheraton and Hepplewhite. 

dust collection system. Removes most small wood 
chips and dust particles from machines during 
operation. Others control airborne dust particles 
whether the machine is running or not. 

dye. Color dissolved in compatible solvents and 
provides greater grain clarity. Examples are 
alcohol-soluble and water-soluble. 


E 


earmuffs. Protection device that covers ears and 
reduces noise levels. They help prevent damage 
to ears. 

earplugs. Protection device that fits into ears and 
reduces noise levels. They help prevent damage 
to ears. 

Early American. Furnishings that combine colonial 
and plain styles. Curved edges, turnings, and 
bent woods are common features. 

earlywood. Growth that occurs in the spring. Part of 
the cambium where the cells develop quickly 
and are larger, lighter colored, and have thinner 
walls. Also called springwood. 

ebony. A dense, closed-grain hardwood with a 
distinctive grain pattern. Genus/species: 
Diospyros/celebica (macassar ebony). 

edgebanding. The material used to cover the edges 
of manufactured panel products. Examples are 
PVC, melamine, and polyester edgebanding. 


edge banding. An overlaying process in which you 
cover the edges of manufactured panel products. 

edge-banding machines. Machines used to apply 
various types of edgebanding. 

edge clamp fixture. A bar clamp accessory often used to 
attach edging or trim, or hold some types of joints. 

elasticity. The property of a material to return to its 
original shape after it has been bent. 

electrical grounding. A ground wire is attached to 
the grounding prong and the receptacle’s ground 
is wired to the building’s main ground. This 
completes the ground circuit and helps prevent 
shock or electrocution. 

elevations. Used to represent vertical views of built- 
in cabinetry. They show the view you would see 
when positioned in front of the cabinet. 

ellipse. Oval, or egg, shape used to represent circles 
viewed at an angle. 

elm. A medium density wood that is very strong and 
tough and machines well. Genus/species: Ulmus/ 
fulva (slippery elm or red elm); racemosa (rock, cork, 
or hickory elm); americana (American or white elm). 

emery. A black mineral used mostly for tool sharp- 
ening and cleaning rust-coated machine surfaces. 

enamel. Coating that contains many of the same 
resins, drying oils, and solvents as varnish. To 
this is added color pigments that make the 
coating opaque. Like varnish, enamels may be 
natural or synthetic, water or oil base, and may 
come in gloss, semigloss, satin, and flat grades. 

enclosure guard. Guard that covers moving parts 
other than the point-of-operation. They generally 
are removed only for maintenance. They are 
protection from motors, shafts, pulleys, and belts. 

end table. Table placed beside living room furniture 
to support a lamp, reading materials, or other 
items. The height is usually no higher than that 
of a chair arm. 

engineer's scale. A scale in which inches are divided 
into decimal parts. 

engineered board products. Products designed and 
manufactured to meet specific purposes such as 
strength, appearance, dimensional stability, or cost 
criteria not available in other natural wood products. 

entrepreneur. Someone who starts a business. 

equilibrium moisture content. Average moisture 
content; a moisture percentage of interior wood- 
work. Abbreviation is EMC. 

escutcheon pins. Small brass nails with round 
heads. They are used for decorative purposes. 

etagere. Narrow, tall, open set of shelves held by 
shelf supports, rather than the case. May have an 
enclosed cabinet as a base. 
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Euro-hinge. A concealed hinge that is adjustable in 
lateral, front to back and up and down direc- 
tions. It is characterized by a cup that fits into a 
flat bottomed hole, usually 35 mm in diameter, 
bored into the back of the door. Detachable 
mounting plates may be affixed to System 32 
holes in the cabinet side or some models provide 
for attachment to the stiles on a face frame. 
Automatic closing action is optional. Also called 
concealed hinges, Euro-style hinge and European- 
style hinge. 

European-style hinge. Refer to Euro-hinge. 

executive desk. Large desk with top that extends 
over two drawer sections. Another drawer 
extends across the knee space. The knee space 
desk is closed in the front with a panel. 

exhaust system. Removes harmful vapors created 
by solvents and finishing materials. 

expansive bit. An adjustable auger bit that adjusts 
from 5/8” to 3” (16 mm to 76 mm). 

exploded view. View showing product disassembled. 

extension line. Line which marks the edge to be 
measured. — 

extension top. Top with removable leaves, popular 
for dining tables. The top is actually two 
sections held together by hardwood or metal 
slides installed under the tabletop. Pull the 
sections apart and insert leaves for extra table 
surface. 

external-mix nozzle. Nozzle that atomizes air and 
fluid outside the air cap. It is best installed for 
spraying lacquer, stain, sealer, and other thin 
fluids. It can be installed on all suction feed guns 
and some pressure-feed guns. 

extra heavy duty slide. Slide that will support up to 
600 lbs (272 kg). Refer to slide. 


F 

face frame. A solid wood border placed on the front of 
the cabinet assembly. It covers the edges of plywood 
or particleboard used to construct the case. 

face frame assembly screws. Specially designed 
screws for the construction of face frames. They 
are #6 pan head self-tapping screws. 

faceplate. A flange ranging in diameter from 
2” (51 mm) to the lathe’s rated machine size, 
threaded onto either the inboard or outboard 
side of the headstock. The workpiece is attached 
to the faceplate. 

faceplate turning. Turning performed with the 
workpiece mounted on a faceplate, either 
inboard or outboard. 


866 Modern Cabinetmaking 


face veneers. The two outer layers of veneer on engi- 
neered wood panels. 

factory grade. Hardwood grade based on the 
amount of clear lumber that can be cut in given 
lengths from a board. Also called cutting grades. 

false-front trays. Trays mounted to false drawer 
fronts that hinge down and on the sink base unit. 
Used to store sponges and cleaning items. 

fan. Dowel-like spindles that are spread out from 
the seat to the top on the chair back. 

feed rate handwheel. Planer component that may be 
present on variable feed speed planers. An indi- 
cator tells the feed rate (feet per minute) of mate- 
rial being planed. 

feet. Short supports under casework. 

fence. Apparatus that guides the workpiece into the 
cutterhead. 

ferrule. A cap, usually made of metal, that slips onto 
the end of a tapered round leg to prevent it from 
splintering. 

fiberboard. Avery dense, strong, and durable mate- 
rial that is commonly used for case goods. It is 
manufactured from refined wood fibers sepa- 
rated by either steam or chemicals. 

fiberglass. A mixture of polyester resin and glass 
fibers that results in clear or colorful glass spun 
into thread-like fibers. 

fibers. The vertical cells of hardwoods. 

fiddle. Chair back resembling a violin in shape. 

filing cabinet. Cabinet that provides storage space 
for letter and legal size paper. The cabinet may 
have from one to four drawers. 

filler. Liquid or paste material that contains finely 
powdered silica (sand) and a resin. It is used to 
fill pores in open grain hardwoods. 

filling. The process of packing a paste material into 
the large pores of open grain woods such as oak, 
mahogany, hickory, and ash. 

finial. Ornament, such as a decorative knob. 

finish lumber. Lumber less than 3” (76 mm) thick 
and 12” (305 mm) or less in width. 

finish work. Installing a face frame, attaching trim, 
installing fixtures, and possibly placing paneling. 

finishing. Applying the proper coating materials to 
assembled products. 

fire protection. A variety of measures to ensure fire 
prevention. These include knowing fire preven- 
tion rules and having working fire alarms, sprin- 
kler systems, and fire extinguishers. 

firsts and seconds. The top grade for hardwoods. The 
board must be at least 84% clear. It is graded on 
the poorer face of the board. Abbreviation is FAS. 

fixing brackets. Mounting brackets for drawer sides 
and backs. They are fastened to the drawer front 
with screws or plastic dowels. 


fixture. A device that holds the workpiece while the 
operator processes it. 

flame arrestor. A wire screen placed in the neck of a 
storage can that stops flames from getting inside 
the can. 

flap wheel. Scored sheet of abrasive bound to a 
center core with a shaft. The flap wheel is 
mounted to the shaft of a stationary electric 
motor, or inserted into a portable drill chuck. The ` 
many narrow pieces of abrasive smooth 
contoured surfaces. 

flat blade. Blade that has set to create a wider saw 
kerf. The teeth are bent slightly outward to create 
a kerf slightly wider than the blade. 

flat bracket foot. Foot consisting of two parts joined 
at 90° with a miter, usually spindi No shaping 
is needed. 

flat-grained. Softwood cut by the plain sawing method. 

flat headboard. A frame and spindle or frame and 
panel assembly. 

flat-head plugs. Plugs that fit flush with the face of the 
wood, used to cover holes over countersunk screws. 

flat miter. Miter joint that is widely used for frame 
and panel construction. Also called frame miter. 

flat oval reed. A cane that is flat on one side and 
oval on the other. Refer to cane. 

flat reed. A cane that is thin and flat. Refer to cane. 

flats. Nominal, surfaced standard sizes that are 
wider than they are thick. 

flat sliced. Veneer that is created approximately 
parallel to the annual growth rings. Some or all 
the rings form an angle of less than 45° with the 
surface of the piece. 

flat veneer. Veneer sold in thicknesses from 1/32" to 
1/28” (0.8 mm to 1 mm). 

flexibility. How many functions a product will serve. 

flexible curve. Pliable lead in a plastic casing that 
can be bent into different forms to aid in drawing 
long irregular curves. 

flexible plastic bandings. Thin, narrow strips that 
decorate cabinet edges and corners. 

flexible plastic overlays. Overlays made from 
layers of vinyl and used for cabinet surfaces and 
floor coverings. 

flexible rule. Rule that measures both straight lengths 
and curves. Also called a tape measure. Refer to rule. 

flexible veneer. Veneer typically sold in thicknesses 
from 1/60” (0.4 mm). Most imported veneers 
are flexible. 

flitch. Section of a peeler block, usually half. Refer 
to peeler block. 

flitch table. A table in a veneer slicing machine that 
holds the flitch while the knife slices the veneer. 
The table moves the flitch vertically past the 
stationary knife. 


float glass. A glass sheet made by floating molten 
glass over molten tin and then cooling. 

flocking. Applying nylon fibers over a colored 
enamel base coat. 

floor plans. Horizontal views on architectural 
drawings that show wall placement and where 
built-in cabinetry is to be located. 

flush mount pull. Level with the face of the door. 
Refer to pull. 

flush panel. A panel in a frame and panel assembly 
constructed of a flat material like plywood or 
MED and mounted to be even with the surface of 
the frame. 

flute. The cutting edge of shaper cutters and auger 
bit that carries wood chips away from the point 
of operation. Also known as cutting lips. Refer to 
twist drill. 

flux. Material applied to a joint before soldering to 
keep oxygen away from the heated joint and 
prevent the formation of an oxide (rust-like 
coating). 

folding rule. Rule divided into sections where each 
section folds in or out. It is usually made of 
wood. Refer to rule. 

footboards. Structure that prevents bedspreads 
from slipping off the bed and often provide deco- 
ration. It is usually frame and spindle or frame 
and panel assemblies. 

foot-pounds. U.S. customary unit of measure for 
torque. Abbreviation is ft-lb. Refer to 
Newton-meters. 

fore plane. A bench plane that is 18” (457 mm) long, 
slightly larger and heavier than the jack plane. 
The fore plane provides for rapid stock removal. 
The longer sole helps the plane true up edges of 
longer workpieces and helps leveling wide 
boards. 

Forest Products Laboratory. A research institute 
operated by the U.S. Department of Agriculture, 
Forest Service, that concentrates research on pulp 
and paper products, housing and structural uses 
of wood, wood preservation, wood and fungi 
identification, and finishing and restoration of 
wood products. 

form. The style and appearance of the cabinet. 

formal balance. Equality on each side of a center 
line in the design. 

formed hinge. Hinge made for flush overlay, lip 
edge, and reveal overlay doors. One leaf is bent 
to fit around the frame. The other leaf may be flat 
or bent and attaches to the back of the door. Also 
called bent hinges and wrap-around hinges. 

forming. Operation where material is bent, or 
formed, into a shape using a mold or form. 
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Forstner bit. A bit used to bore flat bottomed holes. 
The circumference is smooth, but very sharp. 
One or two cutting lips are located at the bottom. 
A small brad point helps center the bit before 
boring, and once the hole is started, the sharp 
circumference guides the tool. 

fracturing. Bending or tapping glass to remove the 
waste from the good piece of glass. 

frame miter. Miter joint that is widely used for 
frame and panel construction. Also called flat 
meter. 

framing square. A square that has a 24” (610 mm) 
body and 16” (406 mm) tongue that form a 90° 
angle (right angle). 

free water. Water in the cell cavity of green wood. 

French curve. Clear plastic templates for drawing 
irregular curves. 

French polish. A combination of shellac and boiled 
linseed oil. 

French Provincial. A style from a period that lasted 
from 1620 to about 1790, and that is noted for its 
graceful curved edges. 

fretwork. Carved geometric shapes on tables and 
other pieces. 

front shoe. Adjustable up to a 3/32” (2 mm) depth 
of cut, much like the infeed table on a jointer. 

full extension slide. A slide that allows the entire 
drawer body to extend out for easy access. Refer 
to slide. 

function. The reason for having the cabinet, or the 
purpose served by a product. 

functional analysis. Checking to see whether the 
product you have designed meets your needs. 

functional design. A design that serves a purpose. 

furniture glide. Protects the bottoms and legs of free 
standing cabinetry. They raise the cabinet or legs 
slightly off the floor. 

furring strip. A1 x 3 or 1 x 4 wood nailing strip that 
is attached to a stud with a variety of different 
fasteners. 

fusiform rays. Horizontal rays that are several cells 
wide and are noted by horizontal resin ducts 
imbedded in the ray. 


G 


gang saws. Equipment used for making multiple 
cuts through lumber. 

garnet. A hard glasslike material made by crushing 
semiprecious garnet jewel stone. 

gateleg table. A table with legs that swing out 
(much like a fence gate) to support hinged table 
leaves. 

gel stains. Pigmented stains in a thickened vehicle. 
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genus/species. Botanical name, given in Latin, which 
groups trees according to their characteristics. 

gilding. Outlining and highlighting edges and other 
areas with gold paint. 

glass. Material made primarily of silica (sand), soda 
ash, and limestone. 

glaze coat. Decorative finish. 

glide. Materials that looks like large round thumb- 
tacks and is installed to protect the part of the 
cabinet that contacts the floor. Refer to slide. 

gliding table. A movable saw table and miter gauge. 

gloss. Topcoatings that are shiny, smooth, and 
nearly transparent. 

glycerin solution. Solution of 1% tablespoons 
(20 ml) glycerin to 1 cup (250 ml) water in which 
cane is soaked. 

golden mean. A ratio of 1:1.618, arrived at by the 
ancient Greeks. Also called perfect proportion. 

graining. Giving the appearance of wood grain over 
poorer quality woods and manufactured panel 
products. 

grain pattern. The pattern of lines in cut lumber 
formed by the annual rings. 

grain raising. The process of swelling wood fibers and 
any last dents, dimples, or other pressure marks. 

granddaughter clock. Tall (60" to 72” or 1524 mm to 
1 829 mm) floor-standing case clock with 
enclosed pendulum. 

grandfather clock. Tall (over 80” or 2 032 mm) floor- 
standing case clock with enclosed pendulum. 

grandmother clock. Tall (72” to 80" or 1 829 mm to 
2 032 mm) floor-standing case clock with 
enclosed pendulum. 

green clipper. Tool used to trim the veneer to 
various widths and remove defects. 

grind. The various shapes of the cutting edges of 
carbide tips. 

grinding. 1) Process of restoring a cutting edge that 
has been nicked or rounded by wear. 2) Removing 
large amounts of glass with abrasive belts. 

groove. A slot cut with the grain. 

ground fault circuit interrupters. A type of circuit 
breaker that senses even the slightest difference 
in normal conditions of equal current in the hot 
wire and the grounded wire. If difference occurs 
the circuit will be disconnected in approximately 
1/40th of a second. Abbreviation is GFCI. 

group number. Number in the grade stamp that indi- 
cates the weakest species used for face veneers. 

grout. A cement-based powder, resin-based powder, 
or a combination of both that is mixed with water 
or solvents that is 1) applied in the space between 
tile, or 2) pressed into the space between lead 
came and glass to help hold the pieces tight. 


grub holes. Voids in the wood left by insects. 

guide post. The adjustable metal rod that holds the 
upper blade guide assembly on a band saw. 

gullet. Where chips accumulate as teeth of a saw 
blade cut through the material. 

gummed veneer tape. Tape used to hold veneer 
pieces together. 


H 


hackberry. A medium density hardwood. 
Genus/species: Celtis/occidentalis (hackberry); 
and laevigata (sugarberry). 

half pattern. Pattern that shows detail on one side 
of a centerline. Mark around the pattern, then 
turn it over and mark again. 

half rabbet. Rabbet joint in which both components 
are cut the same way. Refer to rabbet joint. 

half-lap miter. Combination of a miter and lap joint. 

half-round cutting. A method of stay log cutting 
which produces a large, U-patterned grain. 

hammer drill. Portable power tool that simultane- 
ously turns and hammers on masonry bits to 
make holes in concrete. 

hand drill. A hand tool that holds round shank twist 
drills in a three-jaw chuck. 

hand scraper. A rectangular or contoured sheet of 
metal with sharpened and burnished edges that 
is used for fine surfacing by pushing it across the 
workpiece. 

hand screw clamp. One of the oldest woodworking 
clamps known. They range in size from a 
4” (102 mm) jaw length and maximum opening 
of 2” (51 mm) to a 24” (610 mm) jaw length and a 
17" (432 mm) opening. 

handedness. Equipment configuration that favors 
left- or right-handed users. 

hanger bolt. A fastener that is screwed into the leg 
and threaded into the clinch plate for sturdy 
attachment of the leg. Refer to clinch plate and leg. 

hanging rails. Horizontal rails along the top and 
bottom edges inside the back of the cabinet. 

hard maple. A heavy and strong wood famous for 
resistance to abrasive wear. Genus/species: Acer/ 
saccharum (sugar maple); and nigrum (black maple). 

hard mock-up. Working model of a product. 

hard-side water bed mattress. A water-filled 
mattress with a vinyl inner tube. 

hardwood. Wood cut from deciduous (broadleafed) 
trees. 

hardwood cells. Composed of vertical earlywood 
and latewood cells and wood rays. 

hardwood plywood. Structural panel with a hard- 
wood veneer over a hardwood or softwood core. 


Hardwood Plywood & Veneer Association. An 
association that sets standards for hardwood 
plywood. Abbreviation is HPVA. 

hardwood runner. Drawer guide that supports a 
drawer when there is no web frame. 

harmony. The pleasing relationship of all elements 
in a given product design. 

hazardous conditions. Situations that present 
danger to humans and/or equipment. 

headboard. Structure that protects the wall, provides 
decoration, and sometimes offers storage. 

heartrot. Decay caused by certain decay fungi that 
attack the heartwood (rarely the sapwood). The 
decay occurs while the tree is still alive but ceases 
after the tree has been cut. 

heartwood. Dark colored, inner layers of a tree that 
consist of inactive cells. 

heavy duty slide. Slide rated from 100 lbs to 200 lbs 
(45.4 kg to 90.7 kg). Refer to slide. 

helical cutterhead. Cutting tool that cuts at a 
slight angle that reduces waviness and other 
planer marks. 

Hepplewhite. A light and elegant style of furniture 
of the late 18th Century England. The style 
shows a more extensive use of curves than 
Sheraton does; as in shield and heart backs in 
chairs. Refer to Sheraton. 

hermaphrodite caliper. A firm joint measuring tool 
that has one leg like a caliper and the other has a 
needlelike point. It is used to locate outside and 
inside centers by scribing three or four arcs, 
marking a parallel line on flat or round stock, or 
copying a contour. 

hickory. A very hard, elastic, and strong hardwood that 
machines, turns, and bends well. Genus/species: 
Carya/Principal lumber species: ovato (shagbark 
hickory); laciniosa (big shellbark hickory); tomentosa 
or alba (mockernut hickory); and glabra (pignut 
hickory). 

hidden line. Line that cannot be seen and is shown 
by a series of dashes. 

hide glue. A natural protein emulsion that is a clear, 
amber, multipurpose adhesive. 

highboy. A drawered cabinet on legs. 

high-build ‘coating. Coating that creates a thick 
protective film quicker, such as varnish, enamel, 
and polyurethane. 

high-chrome steel. Tool steel recommended for used 
for planer and jointer knifes when cutting hard- 
woods because it can take shock. It is effective for 
woods with high-moisture content. 

high-density fiberboard. An extremely rugged engi- 
neered wood panel that is widely installed for 
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drawer bottoms, cabinet backs, and paneling. 
Also called hardboard. 

high-frequency heating. A method of using high 
frequency radio waves to heat and cure the glue 
joint. Also called radio-frequency (RF) gluing and 
dielectric heating. 

high-speed steel. Material most frequently used for 
drill bits, and planer and jointer knifes when cutting 
softwoods and hardwoods. Abbreviation is HSS. 

hinge bound. When a door will not swing freely 
because the pins of the hinges are imperfectly 
aligned. 

hinged side. The side of a door where the hinges are 
mounted. 

hold-down clamp. Clamp used to temporarily 
secure an assembly to the tabletop or benchtop. 

hole saw. A sturdier tool than the dial saw. It has a 
guide drill. The circumference is a series of saw 
teeth. A different saw tooth insert is necessary for 
each diameter. These are attached to a common 
size shank. The shank has 6 milled flats for a secure 
grip in 1⁄2" (12.7 mm) portable power drills. 

honeycomb. Internal voids in wood rays caused by 
the use of too high heat during seasoning while 
free water is still present in the wood cells. 

honing. Process of restoring the sharp bevel edge 
and removing grinding burrs. 

hook angle. The angle at which the front edge of the 
tooth contacts the material. This angle is created 
between the tooth edge and a line that extends 
from the tooth point to the arbor hole. 

hoop. Square shaped bent wood chair back that 
starts and ends at the seat, with fan spindles. 

hope chest. A benchlike storage for linens, keep- 
sakes, and personal items. Can have a lift-out or 
mechanical lift-up tray. Usually not upholstered. 

horizontal rays. Wood rays and fusiform rays that 
carry nutrients to outer portions of the tree. 

horizontal resin ducts. Ducts formed when a space 
between cells expands. The ducts fill with sticky 
resin which is released by cells surrounding the duct. 

horsepower. The unit of power that is equal to 
approximately 745 watts (550 foot-pounds per 
second). Abbreviation is hp. 

hot-melt glue. A nonsticky solid substance until 
heated. When melted, it is applied between the 
materials to be joined. 

hot-melt gluing. Using an electric glue gun and hot- 
melt glue to bond materials. Refer to hot-melt glue. 

hue. Any color in its pure form. 

human factors. Design considerations that take into 
account the needs of the people who use the 
product. 
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hutch. Open shelved storage above with cupboard 
below. May also be called a Chiffonier or Welch 
Cupboard. 

hutches. Open wall units for storing china, crystal, 
and other display items. Those with an open 
bottom sit on top of a base cabinet. Others are 
designed to hang on the wall. 


imitation distressing. Spattering a wood surface 
with black enamel before applying the final 
topcoat. This creates the effect of longtime use 
and wear. Also called simulated distressing. 

in-rip mode. Ripping mode where the blade is 
between the motor and fence. Refer to ripping. 

inboard turning. Turning done with the faceplate 
mounted on the bedside of the headstock. 

industrial diamond. Abrasive materials manufac- 
tured to grind and sharpen carbide cutters. 

industrial particleboard. Material composed of either 
small wood flakes and chips, or fibers. These are 
bonded together with resins or adhesives. 

infeed roller. Planer component that is corrugated to 
grab onto the wood and pull it into the cutterhead. 

infeed table. Part of the planer or jointer that supports 
the workpiece as it is fed into the cutter head. 

informal balance. Feeling of balance in the design 
even though the design is not symmetrical. 
Usually one side of the design is more solid than 
the other. However, to maintain balance, the 
open side may be larger or of different material. 

insert nut. Nut that is installed when frequent 
assembly and disassembly is desired. A screw or 
bolt with NC threads fits into the nut to fasten 
the assembly. 

inset panel. A panel that lies below the surface of 
the frame in a frame and panel assembly. It may 
be flat or have a shoulder. 

inside caliper. Measuring tool that checks inside 
diameters. 

intarsia. Thin blocks of wood are preassembled and 
placed in a routed or chiseled inlet in core material. 

intensity. The brilliance of a color. 

intermediate rails. A horizontal frame member 
between the top and bottom rail. 

internal-mix nozzle. Nozzle that mixes air and fluid 
inside the air cap before discharging them. It is 
appropriate for heavy, slow drying fluids, such as 
varnish, polyurethane, enamel, and latex finishes. 
It is installed only on a pressure-feed gun. 

International Standards Organization (ISO) Metric 
Thread Standard. Metric standard for measuring 
machine screw and stove bolt threads. 


invisible hinge. Hinge that consists of two metal 
cylinders with a lever mechanism between them. 
The two cylinders are inserted into holes bored 
in the edge of both door and side or frame. They 
are used for flush front cabinets, both with and 
without frames. 

irregular curve. Tool used to accurately form curved 
lines that do not have equal radii. 

isometric sketch. Sketch representing a product as ` 
seen from a corner. 


J 


jack plane. The most universally used bench plane. 
It is 12” to 15” (305 mm to 381 mm) long with a 2” 
to 2 3/8” (51 mm to 60 mm) wide plane iron. 
Refer to bench plane. ; 

jeweler’s clock. Rectangular wall clock with 
enclosed pendulum. 

jig. A device that holds the workpiece and guides 
the tool. 

joint connector bolt. A bolt made specifically for 
cabinetmaking. The head of a connector bolt is 
usually a hex socket. The socket permits the bolt 
to be fastened tighter than screws with slot or 
Phillips heads. The socket also allows the flat 
head to be nearly flush with the surface of the 
wood. A plastic cap covers the head. 

jointer. A multipurpose tool for surfacing face, 
edge, and end grain. 

jointer plane. The largest plane, with a 20” to 24” 
(508 mm to 610 mm) sole with a 2 3/8” (60 mm) 
iron width. It is used to accurately true long 
edges that are to be jointed together. 

jointer/planer. A multioperational power tool that 
combines the function of a jointer and a planer. 
Refer to jointer and planer. 


K 


Keku fasteners. A variety of plastic fasteners that 
are press-fit into place and may be removed 
without tools. 

kerf bending. Cutting saw kerfs in one face of the 
wood to allow sharper and easier bends than 
solid dry lumber. 

keyed spline. A short triangular spline. It fits into a 
kerf cut in the corner of a flat miter joint. 

keyhole saw. A saw that cuts curves. It has 12 TPI or 
14 TPI. Refer to teeth per inch. 

kick plate. The plinth under kitchen cabinets. 

kicker block. Material placed above the center of the 
drawer that keeps the drawer from tipping. 

kiln, Large ovens used to reduce the moisture 
content of lumber. 


kiln drying. Using large ovens to reduce the mois- 
ture content of the lumber. Abbreviation is KD. 

kink. A deviation along the board caused by a knot 
or irregular grain pattern. 

kitchen cabinets. Provide practical storage and 
convenient work areas for numerous food prepa- 
ration tasks. 

knob. A type of pull that is characterized by being 
fastened with one truss screw. Refer to pull. 

knot. A dense cross section of a horizontal branch that 
grew from the tree and was later surrounded by the 
vertical trunk. The knot takes on various appearances, 
depending on the specie, and how the log is cut. 

knot hole. Hole resulting from a loose, encased knot 
that has been knocked out during seasoning or 
by rough handling or machining. 

kraft paper. A strong brown paper used to make the 
backing for high-pressure decorative laminates. 
Brown paper grocery bags are also made of 
kraft paper. 


L 


lacquer. A hard, durable, and water resistant finish 
most noted by its fast drying time. 

lacquer sealer. Sealer that contains added ingredi- 
ents that prevent it from dissolving under a fresh 
lacquer topcoat. 

ladder back. Chairback with ladder, or steplike, 
horizontal slats. 

lag screws. Screws installed where the joint requires 
great holding power. The head may be square or 
hex shape. 

laminate trimmer. 1) A small router designed to be 
used in trimming HPDL. 2) A hand tool that will 
score the HPDL directly above the edge of the 
substrate. The waste is then broken off. 

Laminating Materials Association (LMA). 
Association which establishes standards for the 
production of overlays other than high-pressure 
decorative laminates. Abbreviation is LMA. 
Refer to high-pressure decorative laminates. 

lap and tenon miter. Has different features at each 
one-third of the workpiece thickness. An open 
mortise is cut in the end of part one. The lap is 
cut one-third the thickness of part two. Finally, 
the miter cuts are made. 

lap joints. Positioned joints in which one compo- 
nent laps over the other. 

latch. A catch to hold the door closed. If you press 
on the door face, the latch springs outward to 
open the door. 

lateral adjusting lever. Lever that moves a plane 
iron left and right. 
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latewood. Growth that occurs in the summer. Part 
of the cambium where the cells are smaller, 
darker colored, and have thicker walls. Also 
called summerwood. 

latex stain. A stain consisting of pigments in a 
vehicle of latex emulsion and water. 

lathe chuck. A chuck used when you need to turn 
without centers, but do not want screws in your 
workpiece. The chuck mounts on the spindle and 
can hold round stock. 

lattice. Geometric shapes cut through the wood on 
the aprons (sides) on tables and other pieces. 

lauan. A medium-density, coarse-textured hard- 
wood. Genus/species: Shorea (red and tanguile 
lauans); Pentacme (white lauan)/Principal 
lumber species: negrosensis (red lauan); contorta 
(white lauan); polysperma (tanguile). 

layout rod. A record of often used distances. The rod is 
marked with important dimensions of the cabinet. 

layout tools. Tools that transfer distances, angles, 
and contours. 

lead. 1) A combination of clay and graphite. 2) A 
heavy, soft maleable metal. 

lead came binder. H-shaped lead strip between 
glass components. 

lead came edge. U-shaped lead strip around glass 
components. 

leader line. Line which directs the readers’ attention 
to some point. 

leg. Longer support for tables, chairs, and some 
casework. They may be round, square, tapered, 
turned, shaped, or fluted. 

lettering. A specific style of printing used to add 
words to drawings. 

lid. Horizontal and slanted doors. 

lid stay. Supports lids or table leaves. Refer to lid. 

lid supports. Prevents lids from dropping too far. 
Refer to lid. 

lifter bar. The first slat of a tambour door. Refer to 
tambour doors. 

light-duty slide. Slide rated from 35 lbs to 75 Ibs 
(15.9 kg to 34 kg). Refer to slide. 

lignin. Adhesive resin that holds tree cells together. 

limba. A wood with medium hardness and texture. It 
machines, glues, and finishes well. Genus/species: 
Terminalia/superba. 

linear dimension. Measurement of a straight surface. 

linen cabinets. Wall and tall cabinets that hold 
towels, washcloths, and other supplies in a bath- 
room or hallway. 

line of sight. The straight line between ones eye and 
the object seen. 

lines. The outline of a cabinet or furniture item, or a 
portion thereof. 
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linseed oil. Penetrating finish made of oil extracted 
from the seed of the flax plant. 

liquid deglosser. A chemical that is similar to 
diluted paint and varnish remover. It roughens 
the dry film slightly through chemical reaction. 

liquid epoxy. A two-part adhesive in which the 
resin and hardener are mixed in a 50:50 or 
60:40 ratio. 

liquid filler. A wood grain filler that has been 
prethinned by the manufacturer and is ready 
for use. 

liquid removers. Topcoat removers appropriate for 
horizontal surfaces. They are thin and tend to 
run or drip. 

live center. A ball bearing and cupped point. The 
workpiece does not rotate against the point. The 
ball bearing allows the center to turn with the 
workpiece. 

load capacity. Rating of how much weight a drawer 
can hold. Two ratings are used; static and 
dynamic. 

loading. Dipping a brush in finish. 

lock miter. A rabbeted miter with an extra locking 
tab. Refer to rabbeted miter. 

loose abrasives. Finely crushed abrasives, such as 
pumice and rottenstone, mixed in water or oil 
solvent and applied when rubbing a built-up finish. 

lounge chairs. Chairs that recline and are used for 
relaxing. 

lowboy. Occasional table with a drawer located 
beneath the top. 

low-build coating. Coating that requires more coats 
to achieve the same thickness, such as shellac 
and spray lacquer. 

low-density fiberboard. A lightweight panel 
commonly found in the upholstery industry. 
Abbreviation is LDF. 

lower caul. The part of a veneer press that rests on 
the bottom and holds the substrate. 

low-pressure decorative laminate. Decorative 
paper soaked in melamine resins and applied to 
a substrate with heat and pressure. The resin in 
the paper remelts and bonds to the internal part 
of the board. Abbreviation is LPDL. 

lumber-core plywood. Structural panel with a solid 
wood center and thin veneer faces. 

luster. Shine that appears when wood is sanded 
smooth. 

lyre-back chair. A chair carved into the ye of a 
harp-like musical instrument. 


M 
machine bolt. A bolt with a variety of head shapes; 
sold with a nut. 


machine burn. A darkening of wood caused by heat 
produced by using dull tools. 

machine screws. Screws that fit through clearance holes 
in both workpieces and are secured with a nut. 

machine spur bits. Bits used to drill a somewhat flat 
bottomed hole. They have a round shank, two 
flutes, and two cutting lips. A short brad point 
prevents wandering as drilling is started. Bit 
sizes range from 3/16” to 1%" (5 mm to 32 mm). ` 

machininglworking qualities. Tells how easily the 
wood can be cut, surfaced, sanded, or processed 
by other means. 

mahogany. A moderately dense and hard wood 
with great strength in comparison to its weight. 
Genus/species: Swietenia/ macrophylla (tropical 
American mahogany); mahagoni (Cuban 
mahogany). ; 

make coat. The first layer of adhesive coated to the 
backing of coated abrasives. The abrasive grains 
are bonded to this coat. 

make-or-buy decisions. A decision made by a cabi- 
netmaker to make a component or to purchase a 
component. 

mantel clock. Short, wide clock with large base for 
stability. Also known as a table clock. 

marbleizing. Creating a simulated marble surface. 

marking gauge. A tool designed to make parallel 
lines. It has an adjustable head and a steel pin. 

marquetry. The art of fitting together pieces of 
veneer to make a design. 

masonry drill. Drill that has carbide tips and used 
to make holes in concrete and ceramic materials. 

matching. Splicing veneers together with the grain 
pattern in specific directions. 

mate’s chair. Same as captain’s style chair but 
slightly smaller, with shorter arms or no arms. 
Refer to Captain’s chair. 

material specifications. A list of the types of 
lumber, molding, or paneling to use, as well as 
styles of hinges, pulls, catches, and other hard- 
ware. Finishing materials, such as stain, varnish, 
and countertop laminate also would be 
prescribed. 

maxi-clamp system. A set of screws and fixtures 
that can be fastened many ways. 

mechanical lead holders. Lead holding tool other 
than a pencil. Also referred to as a mechanical pencil. 

medium-density fiberboard. Material made of small 
particles of hard woods, soft woods, and a combi- 
nation; some manufacturers use recycled paper. It 
is commonly used for furniture tops, drawer 
fronts, moldings, cabinet construction, shelving, 
and various millwork. Abbreviation is MDF. 

medium-duty slide. Slide rated from 65 lbs to 
120 Ibs (29.5 kg to 54.4 kg). Refer to slide. 


metric scale. A scale that is divided into ratios, such 
as 1:20. 

millwork. Specialty items frequently processed 
from molding grade lumber. 

millwork paneling. Paneling material that is either 
planed smooth or rough sawn. Smooth faces are 
often milled with decorative grooves. Also called 
pattern lumber. 

mirror glass. Glass coated on one side with a highly 
reflective metallic, substance, frequently silver 
with a film thickness of .0012”. The reflective 
material is then covered by a protective coating 
of thermosetting enamel. 

miter clamps. Are designed specifically for miter 
joints. Two screws hold the workpieces at the 
proper 90° angle. 

miter cut, Cut made by setting the blade square 
to the table and adjusting the gauge to the 
required angle. 

miter gauge. A fixture with an adjustable body that 
slides in a groove in the top of a saw table to 
provide support for the workpiece as it is pushed 
through the blade during a crosscut operation. 

miter gauge clamp. Holds the workpiece when 
shaping the ends of narrow workpieces. 

miter joint. Joint that conceals all or part of the end 
grain. They are cut at a 45° angle. 

mock-up. 1) A full-size, working model of the design. 
2) Three-dimensional replica of a design made of 
convenient inexpensive materials. It is used for 
design analysis before the product is built. 

modular system. Manufactured kitchen cabinets 
and most custom-built units follow standardized 
sizes based on 3” width increments and several 
standardized heights and depths. 

moisture content. The amount of water in the wood 
cells. Abbreviation is MC. 

molding. A decorative plain or curved strip of 
lumber used as trim. Refer to trim. 

morse taper. Cone taper that secures accessories and 
tools by friction. 

mortise. A cavity into which a tenon fits. Refer to 
tenon. 

mortise and.tenon joint. Joint consisting of a tenon, 
or projecting tab on one member, and a mortise, 
or cavity, into which the tenon fits. 

mortised butt hinge. May be swaged, nonswaged, or 
fully swaged. These are classified by how the two 
leaves form around the pin. The amount of swage 
determines how close the two leaves fit together. 

mortising chisel. A device that fits into an attach- 
ment on a drill press and lowers into the work- 
piece to square the hole as the drill bit turns 
inside it. 
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mottling. Providing overall color and pattern varia- 
tions by adding or removing glaze from a base 
coat. The surface remains smooth. 

mounting. Securing glass in a frame, attaching glass 
to a cabinet with hardware, or bonding glass 
(usually a mirror) to surfaces. 

mouth. A slot in the sole of a bench plane. 

mullion. Vertical piece other than the outside frame. 
These separate glass or wood panels or drawers. 

multioperational bit. Bit that can be used to drill 
more than one type of hole. Examples are coun- 
tersink/counterbore cutter and Screw-Mate® bit. 
Refer to countersink/counterbore cutter and Screw- 
Mate® bit. 

multiview drawing. A drawing that presents more 
than one view to describe the product; usually a 
plan view, front and side elevations. 


IM 


N-grade. Molding suitable for natural or clear 
finishes. The exposed face must be one contin- 
uous piece of wood. 

National Coarse. Refer to Uniform National Coarse. 

National Electrical Manufacturers Association 
(NEMA). Association which establishes 
standards for the production of high-pressure 
decorative laminates. Abbreviation is NEMA. 
Refer to high-pressure decorative laminates. 

National Fine. Refer to Uniform National Fine. 

natural bristles. Bristles made of hog’s hair. 

natural varnish. A varnish where the resin is rosin, 
linseed oil is the drier, and turpentine or mineral 
spirits is the solvent. 

need. Item that is essential. 

nested table. Small size table where one fits under 
the other for convenient storage. 

Newton-meters. Metric unit of measure for torque. 
Abbreviation is N-m. Refer to foot-pounds. 

nightstand. Small case that usually sits beside a bed, 
often with a drawer and storage shelf. May be on 
legs, base, or a plinth. 

No. 1 Common lumber. Lumber in which clear cut 
lengths can be as short as 2' (610 mm). The board 
must be 66% clear, yet most exceed 75% clear. 
Also called thrift lumber. 

No. 2 Common lumber. Grade of lumber having the 
same dimensions as No. 1 Common lumber, but 
requiring only 50% clear wood. Refer to No. 1 
Common. 

No. 3 Common lumber. Grade of lumber having the 
same dimensions as No. 1 Common lumber, but 
requiring only 25% clear wood. Refer to No. 1 
Common. 
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nominal size board. Rough sawn dimensional 
lumber; before planing. 

Non-grain-raising stain. Stain that raises the grain 
little, if at all. Abbreviation is NGR. 

nonmortised butt hinge. Hinge designed for flush 
overlay fronts or reveal overlay fronts with face 
frames. The outer leaf is attached to the frame. 
The inner leaf is attached to the back of the door. 

nonporous. The property of materials, such as metal 
and plastics, that are not permeable to fluids. 
Refer to porous. 

nonpositioned joint. Two components simply meet 
without any position or locking effect. Examples 
are butt and plain miter joints. 

nonskid mat. Floor mats that do not slide when 
placed on the floor. 

nonvolatile materials. Ingredients in a topcoating 
that form the protective coating and do not evap- 
orate. They may include resins, silica, oil, driers, 
and possibly pigments or dyes. 

nozzle. A spray gun’s nozzle is responsible for 
mixing air and fluid. It contains a fluid nozzle 
and air cap. Nozzles are either external- or 
internal-mix. 

numerically controlled. Machine movement 
controlled by the numerical data output from a 
computer. Abbreviation is NC. 


O 

oak. A very heavy, hard, and strong hardwood that 
works, turns, carves, and bends well considering its 
density. Genus/species: Quercus/rubra (red oak); 
alba (white oak); and robur (English brown oak). 

oblique lap. Lap joint that meets at an angle other 
than 90°. 

occasional table. Small to medium size tables in 
various sizes and shapes. Designed to be used as 
the occasion demands. 

Occupational Safety and Health Administration. 
Federal government agency that writes and 
enforces regulations based on acts of Congress 
(laws) to promote healthy and safe work envi- 
ronments. Abbreviation is OSHA. 

octagon scale. A scale that helps you identify crit- 
ical measurements for laying out octagons. 

offset dovetail saw. A hand saw designed to cut 
flush with a surface. The handle is offset from the 
saw blade. A reversible handle permits sawing 
flush on either the left or right side. 

ogee bracket foot. Foot consisting of two parts 

joined at 90° with a miter, usually splined. Each 

side is S-shaped. 


oil stain. Stain consisting of dyes and/or pigments 
dissolved in light oil or a solvent gel. They are 
divided into two major categories: penetrating 
and pigment. 

oleoresinous varnish. An oil and resin combination. 
A modified natural resin topcoating. The resin 
may be ester gum or rosin, and synthetic resins 
may be mixed in for special applications. 

one-piece anchor. Anchor and fastener combined 
into one assembly. 

one-piece connectors. Screws with cylinder-shaped 
tips and coarse threads. Also called solo connectors. 

open grain. Surface texture characterized by large, 
open cells or pores that look like small pits in 
surfaced lumber. 

open time. The maximum time between spreading 
an adhesive and joining the components. Also 
called assembly time. 

orange shellac. A natural resin that is a dark brown, 
gummy material that is harvested, refined, and 
sold as orange shellac. It is applied to dark 
woods or to darken lighter wood surfaces. 

organizing. Having the right information and the 
right material in the right place at the right time; 
scheduling work efficiently. 

Oriental Modern. Style that combines straight lines 
and curved geometric shapes with stenciled or 
hand-painted copies of art on lacquered surfaces. 
Curved legs and wide feet are typical. 

oriented strand board. Material manufactured with 
strands of high-quality wood chips that are 
layered at various random angles to each other. 
Abbreviation is OSB. 

out-rip mode. Allows wider parts to be cut. The 
direction of feed is opposite. Place the workpiece, 
not the excess, between the fence and the blade. 
Refer to ripping. 

outboard turning. Turning done with the faceplate 
mounted on the spindle side opposite the bed. 

outfeed roller. Planer component that grabs stock to 
pull it out from under the cutterhead. 

outfeed table. Apparatus that supports the work- 
piece after it passes the cutterhead. 

outside caliper. Measuring tool that checks outside 
diameters on turnings. 

outside cut. Cuts made with the scroll saw around 
or through the workpiece. 

oval spindles. A spindle that has an oval cross 
section. They are made by mounting and turning 
stock three times on three different centers. 

oven-dry weight. Weight of a wood sample after 
oven-drying until the sample stops losing 
weight. 


overarm routers. Shaping devices with the cutter 
located above the workpiece. Both floor and 
bench models are available. 

overlay. Any thin, sheet material that typically 
covers a substrate material, such as plywood, 
MDE, or particleboard. 

oxalic acid. Acid that is used frequently in 
bleaching process. It is available in crystal and 
powder forms. Refer to bleaching. 

oxidation. Chemicals in the cells combine with 
oxygen, causing the wood to darken. 


P 


paints. Color pigments in a binder that make an 
opaque finish; used to hide the grain and provide 
a protective topcoating. 
P-grade. Molding intended for paint finishes or 
veneering. It may contain two pieces of wood. 
paldao. A fairly dense hardwood, comparable to 
walnut. Genus/species: Dracontomelum/dao. 
Refer to walnut. 

Panelclip®. Aluminum extrusions used for hanging 
panels. 

paneling. Lumber millwork and manufactured 
sheet products that are an alternative to plastered 
or gypsum board-covered walls. 

parallel bar. A drafting aid that moves up and 
down a drafting table and is used to draw 
straight lines. 

parenchyma cells. Tree cells that are smaller than 
normal fibers and rays and are used for addi- 
tional food storage. 

parquetry. The process of bonding geometric wood 
blocks to a core. The blocks are attached to each 
other and to the core. 

partial surface lamination. Done when you want 
to curve only the ends or edges of a workpiece. 

particleboard. An engineered wood panel 
composed of small wood flakes, chips, 
and shavings bonded together with resin or 
adhesives. 

particleboard screws. Screws designed to hold 
better in weaker panel products, such as particle- 
board, composite panels, and waferboard. They 
have coarser threads than wood screws. 

partition. Material that prevents the contents from 

sliding around when a drawer is opened and 

closed. Also called dividers. 

parts balloon. A circle on a drawing that contains a 
symbol (letter and/or number) and may or may 
not have an arrow attached. It identifies a part 
with the symbol, which corresponds to a sepa- 
rate list of parts. 
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paste filler. Paste material used to fill large pores of 
open grain woods. Oil-base fillers contain silica, 
linseed oil, drier, and mineral spirits. Water-base 
fillers contain a latex formula. 

paste remover. Topcoat remover that tends not to 
run or drip and can be applied to vertical as well 
as horizontal surfaces. 

pattern lumber. 1) Milled boards used for floors, 
siding, and decorative purposes. 2) Paneling 
material that is either planed smooth or rough 
sawn. Smooth faces are often milled with decora- 
tive grooves. Also called millwork paneling. 

pecan. A very heavy, hard, and elastic wood that 
machines, turns, and steam bends well. 
Genus/species: Carya/illinoensis. 

peck. Brown pockets in bald cypress trees, caused 
by attacking fungi. 

pedestal. A single support ending with curved legs, 
used as the support for many modern tables. 

pedestal desk. Smaller than executive desk with 
drawers on two sides and across the knee space. 
The desk usually is open over the knee space. 
However, it could be paneled. 

pedestal table. Table with one or two column 
supports with legs that spread from it. 

peeler block. Select log with few defects that is 
debarked and cut to length from which veneer is cut. 

penetrating finishes. Topcoatings that soak into the 
wood, leaving the grain texture as they protect 
the surface. There are natural oil and synthetic 
resin penetrating finishes. 

penetrating oil stain. A mixture of oil-soluble dyes 
in a vehicle of mineral spirits, naphtha, or a 
similar solvent. The vehicle may contain small 
amounts of resins. 

penetrating wax. A combination of oil and wax, and 
possibly stain, that typically requires only one or 
two wiped coats. 

Pennsylvania Dutch. A style brought by people 
from Germany and Switzerland between 1680 
and 1850. Most products were straight-line and 
square-edge designs. 

penny size. Measurement of nail gauge and length. 
The symbol for penny is d. 

perfect proportion. A ratio of 1:1.618, arrived at by 
the ancient Greeks. Also called golden mean. 

performance-rated structural wood panels. Panels 
that are designed to span specified distances. 

perspective sketch. Sketch representing a true view 
of an object using vanishing lines. 

phenolic resin. A thermosetting resin of high- 
mechanical strength that is used as an adhesive. 
Generally resistant to water, acid, and resin 
solvents. 
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phenolic resin finish. A more durable finish than an 
alkyd, but with the same glossiness. It resists 
moisture, household chemicals, and food stains. 

phloem. The outer part of the cambium that generates 
new cells for the bark. Also called the inner bark. 

photosynthesis. The formation of carbohydrates (food) 
in the green tissues of plants exposed to light. 

piano hinge. See continuous hinge. 

pictorial sketch. Three-dimensional sketch that is 
best suited for cabinetry and furniture. 

pictorial view. A three-dimensional view, frequently 
included in shop drawings to represent the 
assembled product. It may be either a photograph or 
a line drawing. 

pigment oil stain. A stain that contains both insol- 
uble pigments and soluble dyes in a vehicle of 
resin, oil, drier, and mineral spirits. 

pigment. Finely powdered coloring added to 
primers, enamels, and sometimes clear coatings 
with stain. 

pilot. A round guide that limits the depth of cut by 
riding along the edge of the workpiece. 

pine. Softwood, nonporous tree that is the most 
valuable commercial group of timber trees in the 
world. Also referred to as evergreen tree. 

pin hinge. Hinge installed in flush front cabinets. It 
fits into holes drilled in the top and bottom 
inside surfaces of the cabinet. A nylon washer fits 
into the holes to prevent the hinge pin from 
wearing the wood. 

pin holes. Worm holes less than 4” (6 mm), 

pin routing. A unique way to make duplicate parts 
or a design by attaching the workpiece over a 
template. The template shape is the design to be 
duplicated. Holes or grooves in the underside of 
the template follow the guide pin. At the same 
time, the cutter above is shaping the workpiece. 

pitch pockets. Openings in the wood that contain 
solid or liquid resins, called pitch. 

pith. Thin, round, spongy core at the center of a tree. 

pits. Passageways among tracheids and rays. 

pivot hinge. Hinge that consists of two plates 
riveted together. A nylon washer is placed 
between the two plates to reduce friction when 
opening the door. They are used for flush overlay 
and reveal overlay fronts. 

pivot support. A movable section of the table apron. 

plain miter. Miter joint that joins the edges of panels 
in case construction. Also called carcase miter. 

plain-sawed. Hardwood cut by plain sawing. 

plain sawing. Sawing tangent to the annual rings. 

plan of procedure. A sequence of steps to build a 
product. 

plane iron. Bench plane cutter. Refer to bench plane. 


plane iron cap. The part of a plane that secures the 
plane iron. Refer to plane iron. 

plank. Style of solid lumber door that consists of 
several pieces glued edge to edge. 

planning. Determining processes needed to create a 
product, and determining the tools and materials 
needed to finish the processes. 

plasticizing. The use of moisture, heat, and chemi-: 
cals to make wood easier to bend. 

plastic overlays. Rigid or flexible overlays that are 
widely used to cover many kitchen, bath, home 
office cabinets, and built-in case goods. 

plastic resin glue. Adhesive that is a light tan color. 
It is made from urea resins that are highly water 
resistant and very strong, ie brittle. Also called 
urea formaldehyde. 

plastics. Synthetic compara also called resins. 

plate glass. Glass that is thicker and often stronger 
than sheet glass. It may also have been tempered. It 
varies in thickness from 4” to 114” (6 mm to 32 mm). 

platform. 1) Bed with mattress on a platform rather 
than legs. 2) Plain or cabinet-type that supports 
the weight of a water-filled mattress. 

plinth. 1) A lumber or manufactured wood product, 
that may provide toe clearance on one or more 
sides. 2) The base of a case. 

ploughing. A shaping operation done with a table 
saw blade. You make a concave cut diagonally 
across the table. 

plug and socket connectors. Ready-to-assemble 
fastener in which the plug is screwed into one of 
the workpieces and the socket screws into the 
other. The two parts are pressed together to 
complete the assembly. Refer to ready-to-assemble. 

plug cutter. Cutter used to make plugs to cover 
mechanical fasteners in counterbored holes. 

plunge cut. A cut to make slots or pockets in the 
material. The saw blade touches the surface first. 

plunge routers. Shaping tool in which the entire 
motor and bit assembly slides up and down 
(against spring tension) on two posts connected 
to the base. 

plunging. Lowering the router bit into the work- 
piece. 

plywood. The most common structural panel, 
manufactured with a core material sandwiched 
between two thin wood sheets. 

pneumatic fastening tools. Air powered tools that 
drive nails. Also called nailers or nail guns. 

pocket cut. A cut where three sides of an opening 
are sawn. 

pocket joint. Joint that allows the cabinetmaker to 
use screws to connect comport endo 5° 
or edge-to-edge. 


point-of-operation. Where the cutter contacts the 
workpiece. Abbreviation is PO. 

point-of-operation guard. Guard that protects your 
hands or body from the cutting tool. Refer to 
point-of-operation. 

points per inch. The number of teeth points in one 
inch of a blade of a saw. Also called teeth per inch 
(TPI). Abbreviation is PPI. 

polarized. A condition that exists when a two-prong 
outlet is properly wired. The neutral wire must 
be connected to the wider opening in the outlet. 

polishing. 1) Buffing the surface with wax. This 
generally is the last step in the finishing process. 
2) Restoring a smooth finish by buffing the 
ground area with a fine abrasive belt. 

polishing compound. A commercial preparation 
containing various sizes of abrasives. Used for 
smoothing and producing a luster on the finish. 

polyester (plastic) film. High quality, erasable 
material used for drawing and copying. 

polyester resin..A thermoset plastic available as 
molded parts or liquid ingredients. 

polyethylene. A translucent or opaque thermo- 
plastic material that resists impact and tears. 

polygons. Common polygons are triangles, squares, 
rectangles, hexagons, and octagons. 

polystyrene. A thermoplastic material that can be 
molded into components or complete pieces of 
furniture. 

polyurethane. A resin much like vinyl. It can be 
either a thermoplastic or thermoset plastic. 

polyurethane enamel. A clear polyurethane finish to 
which pigments are added to make it opaque. 
The dried film has all the same characteristics as 
polyurethane varnish. 

polyurethane glue. A waterproof glue that can be 
used for multipurpose applications. 

polyvinyl acetate glue. Common ready-to-use 
adhesive which should be used for porous appli- 
cations. It is also known as white glue. 
Abbreviation is PVA. 

ponderosa pine. A nonporous softwood with a 
soft texture that can be coarse or fine. It has excel- 
lent dimensional stability and is easy to work. It 
has a low density and is easily marred. 
Genus/species: Pinus/ponderosa. 

porous. The property of woods that allows liquids 
to flow into wood cells. 

portable power drill. A portable drilling tool 
powered by a battery or connected to an outlet. 

portable power plane. Serves the same purpose as 
the bench plane. It is held by a knob at the front 
and handle at the rear. The handle contains a 
trigger switch. The bottom of the plane is in two 
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parts, the front shoe and chip deflector. Refer to 
bench plane. 

positioned joint. One or both components have a 
machined contour that holds the assembly in 
place. The mortise and tenon, dovetail, and 
locked miter joints are examples. 

post. Support that is similar to legs in shape and 
design, but longer. You usually see posts 
supporting bed canopys. 

poster. Bed with corner posts much higher than 
the headboard. Tall ones could support a canopy 
or tester. 

postforming. The process of bending HPDL with 
heat to a radius of 5/16” (8 mm) or less. 

postprocessing. Transporting and installing the 
finished product. 

power miter saw. A precision crosscutting tool that 
operates similarly to portable and stationary 
circular saws, but has a limited capacity in width 
of cut and depth of travel. 

Powerbore® bit. A bit that functions much like 
spade and multispur bits. It has a 1⁄4" (6 mm) 
shank, one brad point, one spur, and one cutting 
lip. Bit diameters range from 3/8” to 1” (10 mm 
to 25 mm). The design lessens friction between 
the bit and the wood. 

prefinished plywood panel. Plywood panel used 
primarily as wall covering and offered in a 
variety of styles, colors, and textures. 

prehung wallpaper paneling. Panel consisting of 
paper laminated onto a plywood or a wood fiber 
substrate. 

preliminary ideas. The contents of a list of ideas that 
has resulted from the initial thoughts concerned 
with meeting needs and wants. 

preprocessing. Selecting and setting up the equip- 
ment, materials, and supplies. 

press-fit fastener. Used where the frame element 
may be fastened to a side panel. 

pressure bar. Planer component that holds the 
workpiece against the table after the cut is made. 

pressure-feed system. A finishing system where air 
pressure forces the finish up into the nozzle. 
Thicker liquids can be sprayed with this equip- 
ment. The finish is forced into the gun from a cup 
or from a pressurized tank. 

primary horizontal mass. A shape that is wider 
than it is high. 

primary vertical mass. A shape that is narrower 
than it is high. 

primavera. A moderately lightweight hardwood 
with medium to coarse texture and straight to 
slightly wavy grain. Genus/species: Cybistax/ 
Principal lumber species: donnell-smithii. 
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primer. Prepares surfaces for opaque coatings 
(enamels). These materials become base coats for 
decorative finishes. Alkyd, latex, and oil-based 
enamels are best applied over a coat of primer. 

priming. Sealing wood pores and hiding the grain 
in preparation for opaque built-up top coatings. 

principles of design. Principles that describe how the 
design elements apply to cabinetry. These principles 
are harmony, repetition, balance, and proportion. 

processing. Sawing, shaping, sanding, assembling, 
and finishing. 

production decision. Solving problems and making 
choices at each stage while completing a product, 
including choosing the tools, tooling, and proce- 
dures necessary to build the product in the most 
efficient manner. 

proportion. A relationship between the height and 
width or height and length of a product. 

Provincial. 1) Style that is not as heavy and involved 
less carving than the traditional style. Provincial 
meant that it was made for people across the coun- 
tryside, since more average people, could then 
afford the cabinetry. 2) Simplified versions of 
European traditional styles. 

pull. A device to be used for opening cabinet doors 
and drawers. Generally fastened with two truss 
screws. 

pull-out support. Table leaf support that consists of 
a hardwood shaft and metal bracket. The 
support mounts underneath the table. The shaft, 
usually %4” by 1%” (19 mm by 38 mm), pulls out 
to support the leaf. 

pumice. Refer to pumice stone. 

pumice stone. A fine abrasive powder made of volcanic 
glass. It is used for smoothing and polishing. 

push drill. A drill equipped with a spring mecha- 
nism that turns the chuck as the drill is pushed 
on. It is operated with one hand. 


Q 


quality. 1) How well the product meets the require- 
ments and expectations of the consumer. 
2) Refers to hardwood and softwood grades. 

quarter sawing. Cutting logs into four sections 
called quarters. Each quarter is then sawn at a 
angle between 65° and 90° to the annual rings. 

quarter slicing. Cutting a log into four flitches so 
the sawn edge is nearly at a right angle to the 
annual rings. 

Queen Anne furniture. Furniture style that evolved 
in the 18th century, bringing refinements in 
design and joinery. It is best known for the 
cabriole leg and carved surfaces. 


quick disconnect coupling. An air hose connector 
that can be disconnected by pulling the knurled 
sleeve back, causing the hoses to separate. 

quick-release clamp. A clamp that is used to quickly 
apply a preset, uniform pressure on an assembly. 
They may be lever or air pressure operated. 


R 


rabbeted miter. Positioned miter in which a 
sequence of 45° and 90° cuts is necessary. 

rabbet joint. Joint, similar to a dado, that is cut on 
the end or edge of the workpiece. It is commonly 
used to attach back panels to cabinets, bookcases, 
and other casework. Refer to dado joint. 

rabbet plane. A hand tool used to cut accurate, long 
rabbets. 

radial arm saw. A versatile machine able to saw, 
surface, drill, shape, and sand. It is most noted 
for sawing stock to length. 

radio frequency bonding. A modern glue system in 
which a stack of laminate, spread with adhesive, is 
placed on a machine. A platen lowers and applies 
pressure. The RF circuit is turned on to cure the 
adhesive by heating the glue with high-frequency 
radio waves. Abbreviation is RF bonding. 

radio frequency gluing. A method of using high 
frequency radio waves to heat and cure the glue 
joint. Also called high-frequency heating and dielec- 
tric heating. Abbreviation is RF gluing. 

radius dimension. Notes measurements for circles 
and arcs. It includes a line that extends from the 
center to the edge of the circle or arc and termi- 
nates with an arrow. 

railroad clock. Rectangular wall clock with a shelf 
beneath the pendulum. 

rails. Horizontal members of a face frame. Refer to 
face frame. 

raised grain. 1) A rough surface on previously 
smoothed wood that has been dampened. 2) A 
variation in surface texture caused by machining 
wood of high moisture content. 

raised panels, A panel in a frame and panel assembly, 
usually of solid wood, where the edges have been 
machined with a bevel or contoured profile to 
appear to be raised from the holding edge. 

random widths and lengths. Standard sawing prac- 
tice for hardwoods, where lumber is sawn to 
various widths and lengths to maximize the 
yield of usable wood from a log. The length is 
usually the length of the log cut in the field. 
Abbreviation is RWL. 

ratchet action locks. Secure glass sliding doors. No 
drilling is needed. 


reaction wood. Wood that tends to expand and 
twist as it is cut. Reaction wood is divided into 
compression wood and tension wood. 

ready-to-assemble construction. A case construc- 
tion method where unassembled products are 
shipped and then assembled using simple tools 
and special fasteners. Abbreviation is RTA. 

ready-to-assemble furniture. Furniture purchased 
unassembled in a neatly packaged compact 
carton and then assembled by the consumer with 
special RTA fasteners. Abbreviation is RTA. 

ready-to-use adhesives. Glues, such as liquid hide, 
polyvinyl acetate, aliphatic, and polyurethane. 

rechargeable aerosol cans. Aerosol cans that are 
charged with air pressure and can be pressurized 
repeatedly. 

red alder. Hardwood with a relatively light weight. 
Genus/species: Alnus/rubra. 

red gum. A moderately hard and strong closed grain 
wood. It is easily machined, but has poor dimen- 
sional stability. Genus/species: Liquidambar/ 
styraciflua. 

redwood. A wood that is soft, light in weight, easy 
to work, and one of the most durable of all soft- 
woods. Genus/species: Sequoia/ Principal 
lumber species: sempervirens. 

reed, A material that is used in weaving process of deco- 
rative patterns. From the palm plant, it is stripped of 
leaves and bark, split, shaped, and then dried. 

refectory table. Long narrow occasional table with 
heavy legs. 

refined ideas. The contents of a list of ideas that 
resulted from a review and acceptance of ideas in 
the preliminary ideas list. 

refined sketch. Sketch that includes specific details, 
such as dimensions and materials. 

regulator. Safety feature on a compressor that limits 
the air pressure by shutting off the pump once a 
preset pressure is reached. 

reinforced joint. Some element besides adhesive 
helps hold the joint. 

relief cuts. Cuts made through excess material 
almost to the cutting line, allowing waste mate- 
rial to break loose as you saw the workpiece. 

remanufacture grade. Softwood grade with a mois- 
ture content from 6% to 12%. 

remote control guard. Guard used primarily in auto- 
mated cabinetmaking systems. Stock is fed by a 
chute, hopper, or conveyor. There are no operator 
access openings on the machine. Automatic feed 
keeps the operator at a safe distance. 

repair plate. Plate made of galvanized steel that is 
used to mend joints where other fasteners have 
weakened. 
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repetition. Using an element or elements more than 
once to create a rhythm in the design and attract 
interest. 

resawing. The process of ripping a board on edge 
into two pieces. 

resinous grouts. Epoxy based grouts that possess 
high bond strength. 

resorcinol adhesive. A high-strength, waterproof 
two-part adhesive for wood. 

rift cutting. Cutting method used exclusively for 
species such as the oak family, which have heavy 
wood ray growth. The rift or comb grain effect is 
made by cutting about 15° off perpendicular to 
the wood rays. 

rift sawing. Cutting logs into four sections called 
quarters. Each quarter is then sawn at approxi- 
mately a 45° angle to the annual rings. 

rigid glues. Glues such as urea formaldehyde and 
resorcinol, which need constant pressure over 
time to ensure adhesion. 

ring-porous. Hardwood tree with vessels in early- 
wood that are considerably larger than those 
produced in latewood. The vessels form rings 
that coincide with the annual rings. 

ring pull. Pull that includes a ring that pivots in a 
backplate. Refer to pull. 

rip fence. A straight edge fixed to a saw table to 
guide the workpiece past the blade during a 
ripping operation. 

ripping. 1) Cutting lumber along the grain. 2) 
Method of cutting done with the blade parallel to 
the fence. 

ripping guide. An accessory that holds stock against the 
saw table and fence as you feed it past the blade. 

rolling. Using rollers to apply adhesives, stain, 
sealer, or topcoating. 

roll-out tray. A combination drawer and shelf. If it does 
have sides and a back, they are usually very shallow. 

rolltop desk. Pedestal desk with a tambour door 
section on top containing open shelves and/or 
small drawers and doors. Refer to tambour door. 

room divider. Product that is used to separate work 
areas, reduce drafts, or provide privacy. It may 
be solid, part wall and part open, or contain glass 
or plastic panels. 

rosewood. A hardwood that is soft and light, with a 
closed grain, making it easy to work. 
Genus/species: Dalbergia/Principal lumber 
species: nigra (Brazilian rosewood); latifolio (East 
Indian rosewood); stevensonii (Honduras rose- 
wood); greveana (Madagascar rosewood); and 
grenadillo (Santo Domingan rosewood). 

rotary cutting. Turning a log against a sharp, 
stationary knife to peel off sheets of veneer. 
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rottenstone. A very fine abrasive powder made 
from limestone. It is used for smoothing and 
polishing. 

rough-in work. Building walls and installing utilities. 

rough sketch. Sketch which provides simple 
outlines and very little detail. 

rough turning. Balances or centers the workpiece. 
With the gouge, begin turning those sections to 
be round. Avoid touching portions marked to be 
left square. 

round-head plugs. Plugs that have a slightly curved 
surface, used to cover holes over countersunk 
screws. 

round knot. Knot found in wood that was cut 
tangential to the annual rings. Also called a 
branch knot. 

round reed. Reed that is 3/64” to 3/16” (1 mm to 5mm) 
and is sold in 1 lb (0.45 kg) coils. Refer to reed. 

rovings. Short pieces of fiberglass. 

rubbing. A manual finishing process of removing 
gloss from the topcoat with sheet or powdered 
abrasives, such as pumice or rottenstone. 

rub collar. 1) A ball bearing collar that is mounted 
on the spindle to limit the depth of cut. When 
contact is made with workpiece it stops turning. 
2) Used for shaping when the fence is not appro- 
priate, as for shaping irregular curves. 

rule. Measuring tool that may be flat, flexible, or 
folding type. They are made of wood, fiberglass, 
plastic, metal, or cloth. Often, both U.S. 
customary and metric measurements are found 
on the rule. 

rungs. Material used to connect stretchers. Refer to 
stretchers. 

runner. Refer to slide. 
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saber saw. A portable power saw that can cut 
outside curves and internal holes. With the 
proper blade, you can cut wood, metal, ceramics, 
and plastics. With the proper jig, you can cut 
circles and arcs. Also called a bayonet saw. 

saddle seat. Shaped, rather than flat, seat for added 
comfort. May be found on several chair styles. 

safety can. A can that has a flame arrestor in the 
neck of the can to prevent flames from entering. 

safety hold down. A device similar to a ripping 
guide. It fits the saw shaper, and other equip- 
ment with fences. Refer to ripping guide. 

sanding belt. A continuous belt with coated abra- 
sive used on equipment such as belt sanders, 
stroke sanders, wide belt sanders, and abrasive 
planers. Also known as a belt. 


sanding block. Coated abrasives bonded to a flex- 
ible sponge for use on flat or contoured surfaces. 
Also known as a block. 

sanding disk. A round disk with coated abrasive 
used on bench-mounted disk sanders and random 
orbital disk sanders. Also known as a disk. 

sanding sealer. A multipurpose material generally 
compatible with varnish, lacquer, and synthetic . 
varnishes. 

santos rosewood. A heavy, hard, Bolivian and Brazilian 
hardwood. It is a fine textured wood, having small 
pores that are barely visible. Genus/species: 
Machaerium/ Principal lumber species: spp. (spp. is 
the abbreviated plural of species; the machaerium 
genus includes over 80 trees.) 

sapelle. A wood that can be used as a substitute for 
mahogany. It is somewhat tougher, harder, and 
heavier than African mahogany. Genus/species: 
Entandrophragma/ Principal lumber species: 
cylindricum. Refer to African Mahogany. 

sapwood. A thick section of young cells beneath the 
cambium. These cells carry water and nutrients 
to the leaves. 

sassafras. One of the few soft hardwoods with 
decorative grain character. It is easy to work, but 
brittle. Genus/species: Sassafras /albidum. 

satin. Topcoatings that have a distinct amount of 
surface texture that diffuses light reflection. 

satinwood. A very hard, dense hardwood with inter- 
locking grain that tends to check. Genus/species: 
Chloroxylon/ Principal lumber species: swientenia 
(East Indian- satinwood); also zanthoxylum flavum 
(Santo Domingan or West Indies satinwood). 

saw, dry, and rip. Process in which flitches are 
ripped after drying. It is used to make structural 
grade lumber from low- to medium-density 
hardwoods. Abbreviation is SDR. 

saw trunnion. The main machine part that supports 
the motor and blade. 

scale. A tool with one or more sets of spaces gradu- 
ated and numbered for measuring or laying off 
distances or dimensions. 

Scandinavian Modern. Style with a sculptured look 
and gentle curves, especially on stretchers and 
tapered legs. 

scarf joint. Joint that connects components end-to-end. 

schoolhouse clock. Octagon shaped wall clock with 
enclosed pendulum. 

scorching. Blackening a wood surface with a torch 
so it appears old and worn. 

scoring. Scratching glass with a carbide steel wheel 
or diamond-point glass cutter. 

scraper. A hand surfacing tool that is effective on 
edge and face grain, not end grain. 


screw center. Faceplate on a lathe, usually 142” (38 mm) 
in diameter, with a %” to 1” (19 mm to 25 mm) 
threaded screw-like center. Refer to faceplate. : 

screw clamp. A light-duty clamp that uses screws 
which allow varying amounts of pressure. 

Screw-Mate® bit. A multioperational drill bit used 
to drill pilot holes, clearance holes, and counter- 
sinks for wood screws. 

screw-thread faceplate. A faceplate with a screw- 
like center. Appropriate for small turned parts 
such as small knobs. 

scrub plane. Refer to smooth plane. 

sealer. A thin clear coat that fills wood pores and 
serves as a barrier coating. The sealer film 
reduces the amount of topcoating absorbed into 
the wood and serves as a barrier between the 
stain and topcoating. 

sealing. Applying a barrier coat between the stain 
or filler and the top coating. 

seasoning. Drying lumber to reduce the moisture 
content. 

secretary. Small desk or bookcase with a hinged 
front door that opens downward forming a 
writing surface. Inside are compartments to 
organize small items. 

sectional felling. The cutting of large sections of a 
forest at one time with heavy machinery. 

section drawing. Drawing which allows an object to 
be seen as if material was cut away. 

segment laminations. Curves built of rows of solid 
wood pieces. Each layer is staggered, much like 
brick laying, with a minimum of three layers. 

self-closing hinge. Hinge that has a spring that 
prevents the door from standing open. 

self-closing runner. Type of drawer runner that 
allows the drawer to close by itself when moved 
to approximately 3” (76 mm) of closing. 

self-edge. Application of laminate to an edge first. 

self-edging. Edge banding in which the HPDL edge 
is glued on before the surfaces are applied. 

semiconcealed hinge. Hinge made for reveal overlay 
doors. The visible part of the hinge is attached to 
the front of cabinet. The hidden leaf is attached to the 
back side of the door. 

semigloss. Topcoatings are not quite as shiny as 
gloss, and the film may be somewhat cloudy. 

separating. Cutting or removing material. 

setting. A volatile liquid (water or solvent) in the 

' finish evaporates, leaving the nonvolatile mate- 
rials (pigments, resins, silica, and dye). At this 
point, the surface is dry. 

shading. Highlighting stained surfaces so that the 
grain is still visible. 
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Shaker. A plain style originating from 1776 to the 
mid 1800s by a religious group originating from 
the Quakers from England who immigrated to 
America. 

Shaker Modern. A style that is an updated version 
of the original Shaker features. Various parts, 
legs in particular, remain slim and appear weak. 
Pin and peg ends may be visible. Refer to Shaker. 

shakes. Separations of the wood between two 
growth rings. 

shank. 1) The smooth part of a screw between the 
thread and the head. 2) The part of a bit that is 
held by the chuck. 3) The part of the router bit 
held by the collett. 

shaper collars. Spacers placed over the spindle 
under and over shaper cutters to help set the 
height of the cutter. 

shaper cutters. Tooling that is mounted on the 
spindle of shapers to make contoured edges. 

shapes. Enclosed spaces described by the lines that 
create them. 

shaping. The process of making contoured surfaces 
and edges for decorative purposes or for joinery. 

sheet glass. Form of sheet glass that is, for the most 
part, single or double strength. 

sheet metal screws. Screws with threads up to the 
head. They are ideal for joining metal to wood or 
wood to metal. 

sheet paneling. 4' x 8' sheets of paneling that may be 
textured or grooved. The surface can be paper, 
vinyl, a variety of plastic laminates with wood 
grain, solid color, floral, or other patterns. 

shelf life. The time that passes between the manu- 
facture date of an adhesive or finishing material 
and when deterioration occurs due to age. Also 
called storage time. 

shelf support. Small sized rod, bracket, or flat spoon 
that a hold shelf. 

shelf support strip. Support on each side of a 
cabinet that allow for many shelf height loca- 
tions. Often called a pilaster. 

shellac. A natural resin used for wash coating, 
sealer, and topcoating. It is sold as a liquid, or as 
flakes ready to be dissolved in denatured alcohol 
or shellac solvent. 

shelves. Horizontal dividers that provide addi- 
tional storage surface within cabinets. 

Sheraton. Furniture designed by Thomas Sheraton 
in the late 1700s and early 1800s. 

ship auger bit. Type of bit that has a six sided shank, and 
is 17” (432 mm) long. They are used for tast, heavy 
duty wood boring using 1⁄2" portable power drills. 
The large wide flutes provide fast chip clearance. 
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ship lapped. Lumber with rabbet joints to permit 
accurate edge fitting. 

shop drawing. Cabinetmaker drawings submitted 
to the contractor, architect, designer, or owner for 
approval before work begins. 

shop grade. Remanufacture grade lumber that is 
available in a variety of sizes and quality. 

shoulders. The abrupt change in diameter of the 
workpiece. They are turned with the parting tool, 
gouge, and skew. 

sideboard. Buffet-height cabinet, usually on legs, 
with drawers, compartments, and/or shelves. 
Typically a piece of dining room furniture for 
holding articles of table service. 

side-mount cabinet. member. Portion of a drawer 
slide that mounts to the carcase on the side of the 
drawer. Refer to slide. 

side-mounted glass door hinge. U-shaped hinge 
that is attached on the insides of the cabinet with 
screws and the glass fits into the U-shape. 

silicon carbide abrasive. One of the harder 
synthetic abrasives in common use. It gives 
excellent performance on cedar, pine and 
mahogany. Silicon carbide is also made into 
honing stones for sharpening tools. 

simple pits. Pits that are between rays and tracheids 
and do not have a ring. 

simulated distressing. Splattering the surface with 
black or brown enamel. It can be done under clear 
or over opaque finishes. This less damaging method 
is preferred, although not as realistic as actual 
surface marks. Also called imitation distressing. 

simulated woodgrain panel. Panel consisting of 
plastic laminates over either plywood or a wood 
fiber substrate. 

single dovetail. A woodworking joint in which only 
one tail fits into one socket. 

sink/cooktop base cabinet. Floor units 34⁄2” high 
and 24” deep with widths from 9” to 48” in 3” 
increments. The unit may have only drawers, 
doors, or a combination of both. 

sink/cooktop front. A cabinet front that has no 
drawers, but may have false drawer fronts. It is 
used under the sink and drop-in cooktops. 

size coat. The second coat of adhesives applied after 
abrasive grains are bonded to the make coat. 

sketch. A two- or three-dimensional, freehand 
drawing that represents the cabinet’s chief 
features. 

sketching. Communicating ideas with a drawing. 

skip. Section of a board which is not hit by the 
surfacer and remains unsurfaced. 

skotch fasteners. Eight prong staples that join parts 
without cutting or splintering wood fibers. 


sleeve. 1) Package of 100 sheets of abrasives (sand- 
paper). 2) Coated abrasives in cylindrical form 
made for drum and spindle sanders. 

slide. A system of steel channels with nylon rollers, 
steel ball bearings, or polymer ball bearings, 
used to make sliding the drawer in and out 
easier. Also known as guide or runner. 

slide guide. Plastic or metal part used to keep the 
drawer from tipping. It holds the drawer down 
and rides on a hardwood center guide. These are 
for light-duty applications only. 

sliding compound miter saw. A compound miter 
saw that has the motor and blade mounted on a 
sliding mechanism that allows the blade to be 
pulled through the workpiece. 

sliding doors. Doors that have two or three panels 
that glide past each other. ` 

sliding table. Table saw accessory that improves 
accuracy when cutting wider workpieces by 
providing easier handling of large panels. 

sliding T-bevel. Tool that lays out and transfers 
angles. 

smooth plane. The shortest bench plane. It is 6” to 
10” (152 mm to 254 mm) long. Generally, the 
cutting edge is 2” (51 mm) wide or less. Also 
called a scrub plane. 

smoothing. Producing a smooth surface on the work- 
piece using cutting, scraping, or abrasive tools. 

snap clips. Ready-to-assemble fastener used to 
attach the toe kick for cabinet bases. Attach clips 
to the toe kick. Insert bolts inside the base of the 
cabinet frame. The toe kick is pressed onto the 
frame. Refer to ready-to-assemble. 

snipe. Jointer operation problem caused when the 
outfeed table is lower than the arc of the knives. 

sodium hypo-sulfite. Photographer’s hypo solu- 
tion, used as a second, intermediate solution in 
the oxalic acid bleaching method. 

soft maple. A medium density and hardness 
wood that is stable and has good machining 
and finishing properties. Genus/species: 
Acer/ rubrum (red or swamp maple); and 
saccharinurn (silver or white maple); negundo 
(box elder). 

soft-side water bed mattress. A water-filled mattress 
where the edges include firm, but soft, foam edges 
that provide support and contain the water. 

softwood. Wood cut from coniferous (pine and 
evergreen) trees. 

softwood cells. Composed of vertical earlywood 
and latewood cells called tracheids, horizontal 
rays, resin ducts, pits, and lignin. 

solder. A mix of lead and tin, used when melted to 
bond a joint. 


sole. The bottom of a bench plane that contacts the 
workpiece. 

solid abrasives. A combination of abrasives and 
bonding agent that is formed into stones and 
grinding wheels to sharpen tools. 

solid surface material. A plastic that is used as an 
alternative to wood, veneer, or laminate counter- 
tops. It is tough and needs little care. 

solo connectors. Screws with cylinder-shaped tips and 
coarse threads. Also called one-piece connectors. 

solvent. Bonding material that dissolves plastic so 
the joint surfaces become softened and the plastic 
flows together. Then when the solvent evapo- 
rates, the joint cures and the assembly or 
bonding is complete. 

solvent-based contact cement. Quick drying, high 
strength liquid adhesive used primarily for 
bonding a plastic laminate to a particleboard or 
MDF substrate. 

southern yellow pine. Includes a number of 
southern pine softwood species. The wood 
ranges from clear to knotty, with a rather coarse 
texture. It is generally heavy, strong, stiff, 
and hard. Genus/species: Pinus/Principal 
lumber species: palustris (longleaf pine); elliottii 
(slash pine); echinata (shortleaf pine); and taeda 
(loblolly pine). 

spackling compound. Inexpensive patch material 
that is easy to apply. It is available in paste or 
powder forms. 

span. The distance across the opening of a tambour 
door. Refer to tambour doors. 

spattering. Applying a simulated distressing to an 
opaque base coat. 

specific gravity. Standard measure of density, 
which compares the weight of a volume of any 
substance with an equal volume of water at 4°C. 
Abbreviation is SG. 

specifications. 1) List that provides information on 
materials and tools. 2) List of materials for 
producing a product. 

spike knot. Knot found in wood cut radically, where 
the saw splits the branch knot through the center. 

spindle. A turned decorative piece used as a 
baluster, gallery rails, and stretchers. 

spindle sander. A power tool with a rotating 
cylinder or spindle on which an abrasive sleeve 
is mounted. 

spindle shaper. A machine equipped with a spindle 
on which is mounted a cutter for making 
contoured surfaces and edges. 

spindle turning. Creating cylindrical, tapered, or 
contoured parts on a lathe. Also called between- 
center turning. 
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spiral. Abrasive roll used for sanding fillets, 
recesses, and small contours. They are used with 
metal mandrels. 

spirit stain. A stain consisting of aniline dyes 
dissolved in alcohol or acetone. 

spline. A thin piece of hardboard, plywood, or 
lumber inserted into grooves cut in the joining 
components to position and reinforce joint 
assemblies. 

spline reed. A reed shape that holds webbing in a 
groove. 

splits. Separations of wood fibers along the grain 
and across the annual rings. They travel the 
length of the wood. 

splitter. Keeps the saw kerf open as the cut is made. 

spokeshave. Hand tool for shaping that is pushed or 
pulled along the workpiece in a planing motion. 

spoon. Chair back curved to fit the human body. 

spraying. Finish is atomized into tiny droplets which 
flow from the gun nozzle in a spray pattern. 

spreadability. Ease of application. 

spreading. Applying an even film of finish. 

spring clamp. A light-duty clamp that uses springs 
to apply a constant pressure when applied. 

spruce. A nonporous evergreen softwood with 
excellent dimensional stability and uniform 
texture. Genus/species: Picea/ Principal lumber 
species: sitchensis (Sitka spruce); engelmanni 
(Engelmann spruce); the following are 
marketed as eastern spruce; canadensis (white 
spruce); rubens (red spruce); and mariana 
(black spruce). 

spur. Part of an auger bit that scores the wood 
before the cutting lips remove chips. Refer to 
auger bit and cutting lip. 

spur center. A center mounted in a lathe’s head- 
stock, that has a conepoint and four sharp spurs 
that drive the workpiece while turning. 

square grid pattern. A way to transfer complex 
designs from working drawings to material. 

squares. Nominal, surfaced standard sizes of wood 
that are square in cross section, or have equal 
sides. 

stain. A combination of dyes, resins, and/or 
pigments suspended in a solvent used to color 
the wood and enhance the grain pattern. 

staining. Procedure that alters a wood’s color, 
accents grain patterns, or hides unattractive 
grain. Refer to stain. 

standard dimensions. Dimensions based on the 
average size child or adult, specifying height, - 
width, and length. 

standard mattresses. Foam and/or coils under 
padding in a cloth cover material. 
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standard slide. Slides that allow all but approxi- 
mately one-quarter of the drawer body to extend 
out of the cabinet. Also called 3/4 extension 
slides. Refer to slide. 

star drill. Drill used to make holes in concrete for 
anchors. 

starting pin. You hold the workpiece against the 
starting pin before guiding it into the cutter. 

starved joint. A joint that does not have enough 
adhesive. The adhesive squeezes out or too little 
was applied in the first place. 

stationary power machines. Equipment designed 
for either straight-line or curved-line cuts, 
including table saws, radial arm saws, band 
saws, panel saws and scroll saws. 

stay-log lathe. Tool that swings the flitch across the 
knife. The arc on which the veneer is cut is 
greater than the curve of the annual rings, 
producing an extremely thin grain pattern. 

steady rest. Rollers that contact the workpiece on 
the side opposite the tool. This prevents flexing 
of long, small diameter spindles. 

steel wool. A fiber steel mesh that is rubbed over a 
dried built-up finish to remove brush marks and 
dust particles. 

stencil. Open pattern through which a design can 
be produced. 

step table. Table with more than one top at different 
levels. Now often used as an end table, it 
originally was made to reach high bookshelves. 

stick epoxy. A two-part adhesive that is applied to 
fill gaps in materials. It is applied like putty. 

stick putty. Precolored, wax product that will fill 
small holes or cracks before staining. 

stick shellac. Product that is melted to fill a defect. 

stiles. Vertical side members of a face frame. Refer 
to face frame. 

stippling. Creating an even textured pattern on a 
surface with a series of dots. 

stock. The material in its unprocessed form. 

stop block. Method of cutting a number of work- 
pieces to equal lengths. The block is clamped to 
or placed against the fence. 

stop rod. Method of cutting a number of workpieces 
to equal lengths. The rod is attached to the miter 
gauge. 

storage time. The time that passes between the 
manufacture date of an adhesive or finishing 
material and when deterioration occurs due to 
age. Also called shelf life. 

story pole. Used to mark locations of all items to 
be found in a room. It is usually made of 
1 x 3 lumber and is as long as possible (up to the 
room width). A second pole is made equal to the 


height of the room, or the top of the highest 
cabinet. 

stove bolts. Bolts that fit through clearance holes in 
both workpieces and are secured with a nut. 

straight chairs. Chairs that position the person 
upright for dining or working. 

straightedge. 1)A drafting aid used to draw straight 
lines. 2) A drafting aid used to guide cutting tools 
in a straight line. l 

straight nailing. Driving the nail directly through 
the top workpiece into the base. 

stretcher. Material that extends diagonally or 
parallel to the tabletop or chair seat between 
adjacent legs to strengthen table and chair 
supports. 

strike. Part of a catch two-part assembly that is used 
to keep a door closed. It is fastened to the door 
and fits into the catch when the door is closed. 
Refer to catch. 

striker side. The side of a door opposite the hinges. 

strip. Abrasive roll with tapered ends that is made 
for wide drum sanders. 

stripe. Line pattern that can be applied as vinyl 
tape, brushed on between masking tape guides, 
or applied with a roller. 

structural finger joints. Joint tapered to increase the 
glue holding surfaces. 

structural particleboard. Small wood flakes, chips, 
and shavings bonded together with resins or 
adhesives. 

structural plywood. Structural panel manufactured 
from softwood. : 

structural wood panels. Panels which are selected 
when stability and strength are required. 

stump wood. Wood at the base of the trunk. The 
weight of the growing tree compresses the wood 
cells in this area. Also called butt wood. 

style. The features of a cabinet that distinguish it 
from other pieces. 

substrate. Any material, usually an engineered 
wood product, used between veneer or HPDL to 
provide a stable and strong core. 

suction-feed gun. A nonbleeder air spray gun that 
has a fluid cup with a small air hole in the top. 
When you press the trigger, the flow of air draws 
finish through the feed tube to be atomized with 
air in the nozzle. 

sugar white pine. Nonporous softwood that is easy 
to work and used to a great extent for mill prod- 
ucts. The texture is fine, soft, and uniform. 
Genus/species: Pinus/lambertina. 

surface accents. Decals, stencils, and stripes added 
to enhance the product or make it conform to a 
particular style. 


surface hinges. Hinge that has “H” or “HL” shapes 
and attach directly to the front of the cabinet. 
They are designed for either conventional flush 
front or overlay front cabinetry. 

surface knife burn. Jointer operation problem caused 
when the knives are dull or feed is too slow. 

surface mount knob. Knob attached with a screw 
from the back of the drawer or door. Refer to knob. 

surface mount pull. Pull attached with screws from 
the back of the drawer or door. Refer to pull. 

surface texture. The look and feel of the surface anchors. 

surfacing. Smoothing a surface by reducing rough 
stock with a planer. 

Surform®. Hand tools for shaping that have perfo- 
rated metal blades with many individual cutting 
edges. Surform tool shapes include flat, half 
round, round, and curved. 

suspended cabinets. Cabinets found over islands and 
peninsulas. They are fastened to the ceiling joists. 

sweater or lingerie chest. Chest of five to eight 
narrow drawers. 

sycamore. One of the softer hardwoods. It has a 
medium density and average hardness and 
strength. The grain is closed but the texture is still 
rather coarse. Genus/ species: Platanus /occidentalis. 

synthetic abrasives. Abrasives manufactured from 
natural materials. They include aluminum oxide, 
silicon carbide, aluminum zirconia, and indus- 
trial diamond. 

synthetic bristles. Bristles made of nylon or poly- 
ester, or a blend of both. 

synthetic penetrating finish. Finish containing either 
alkyd or phenolic resins. They are the easiest coat- 
ings to apply and among the most durable. 

synthetic varnish. Varnish that contains a mixture 
of resin, drying oil, and solvent. Most set by 
solvent evaporation and cure by a chemical reac- 
tion, either with air or with another chemical. 

System 32. Refer to 32 mm System. 

system holes. Vertical rows of holes in each cabinet 
side or partition spaced 32 mm apart. 

systematic felling. Singling out trees for harvesting. 


T 


table. 1) A drawn graphic that provides helpful 
information for commonly used measurements. 
Two such tables are the brace measure table and 
the octagon scale, or eight square scale. Refer to 
brace measure table and octagon scale. 2) A smooth 
flat slab affixed with legs. 3) The working surface 
of many woodworking machines. 

table adjusting handwheel. Planer component that 
raises and lowers the table. 
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table lock. Keeps the tabletop locked together when 
no leaves are installed. 

table-mounted guard. A blade guard that attaches 
to the edge of the saw table. Each side of the 
guard may move separately. 

table pins. Wood or metal pins that keep the table- 
top and leaves aligned. 

table roller. A roller, usually found on large planers, 
that help reduce the friction between the work- 
piece and the table. 

table roller adjusting lever. Planer component that 
raises and lowers the table rollers. Not all planes 
have this feature. 

tabletop clips. Hardware for attaching one-piece 
cabinet tops. They fit into a slot in the apron or 
case side and a screw secures them to the top. 

tacks. Designed to secure springs, wire, or cloth to 
a frame and used primarily in upholstery. 

tall cabinet. Unit that is 83/2” high or more and that 
extend from the floor to the soffit. 

tall oven cabinet. Unit that is 834%” high or more 
with an opening for a built-in oven. 

tambour doors. Flexible doors consisting of narrow 
wood, veneered MDF, or plastic slats bonded to a 
heavy cloth backing—usually canvas. The door 
slides in curved tracks, or slots, in the case top 
and bottom or sides. 

tang. The tapered square part of an auger bit that is 
secured into the chuck. Refer to auger bit. 

tape measure. It measures both straight lengths and 
curves. Also called a flexible rule. 

teak. Hard and strong wood that is usually straight 
grained. Genus/species: Tectona/ grandis. 

technical pen. Tool used to create ink lines of 
different widths on drawings. 

teeth per inch. The number of teeth in one inch of a 
blade of a saw. Also called points per inch (PPI). 
Abbreviation is TPI. 

template. 1) A pattern made of transparent plastic 
used to help draw common shapes. 2) A 
permanent full size pattern. It may be made of 
cardboard, hardboard, or thin sheet metal. 
3) A pattern used to guide a portable router. 
As the router is guided, the template guide 
rubs on the template and follows the pattern 
contour. 

template former. Drawing tool used to duplicate 
irregular shapes. 

template guide. A router accessory that fits inside 
the center of the sub-base. 

tester canopy bed. Bed with a visible straight wood 
frame, that may have curtains or drapes. 

texture. The irregular surface of a component or 
product. 
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thermoforming. The process of heating and bending 
materials. 

thickness scale. Planer component that shows the 
approximate planed thickness of stock. 

threaded fasteners. Fasteners, such as screws and 
bolts, that thread directly into the workpiece, or 
pass through and are secured with a nut or 
anchor. They have more holding power than 
nails and permit disassembly and reassembly. 

threaded feed screw. Part of an auger bit that pulls 
the bit into the workpiece. 

three-ply. Plywood that is made with two veneer 
layers and one core layer. 

three-prong plug. A plug fitted to a three-wire 
conductor (hot, neutral, and ground wires) 
attached to non-double-insulated power tools. 

three-way lap. Three workpieces that lap at the 
same point at an angle of 60°. Other angles may 
be used, depending on the design. 

thrift lumber. Lumber in which clear cut lengths can 
be as short as 2’ (610 mm). The board must be 
66% clear, yet most exceed 75% clear. Also called 
No. 1 common lumber. 

through dado. Exposed dado joint. Refer to dado joint. 

through multiple dovetail joint. A decorative 
woodworking joint in which all tails and pins 
extend through the material exposing end grain. 

thumbnail sketch. Sketch which represents the 
product with more accuracy than a rough sketch. 

tilting arbor table saw. Also known as a table saw, 
circular saw, and variety saw. It has the following 
major components: horizontal table on a machine 
frame, circular blade that extends up through a 
table insert, tilting arbor that adjusts the blade 
angle from 0° to 45°, and motor. 

tilting device. Feature on a tilting arbor table saw 
that changes the blade angle. 

tilt scale. Feature on a tilting arbor table saw that 
displays approximate blade angle. 

tinted glass. Made by adding coloring agents to 
molten glass. 

title block. A rectangular space on each page of a set 
of drawings. It provides information on product 
or project name, scale of the drawing, page or 
drawing number and total number of sheets, and 
revisions of the original drawings. 

T-molding. Manufactured wood bands with a 
precut T-shaped tongue. 

T-nut. Similar to insert nut, but does not have to be 
held when fastening the bolt. They have prongs 
that hold in the wood. Refer to insert nut. 

toggle bolt. Includes a machine screw and toggle 
head. The toggle head spreads open when 
inserted through a clearance hole. 


tongue and groove. A positioned version of the butt 
joint. The tongue is made on one component and 
the groove on the other, each cut one-third the 
workpiece thickness. 

tool rest. Part of a lathe that supports the turning 
tool during the operation. 

tooling. Accessories that perform cutting opera- 
tions, such as router bits, shaper cutters, drill. 
bits, and planer blades. 

tools. Includes stationary power tools, portable 
power tools, and hand tools. 

top-mount cabinet member. Portion of a drawer 
slide that mounts to the carcase above the 
drawer. They work well for under-the-counter 
drawers. Refer to slide. 

top-mount slide. Slide commonly used on under- 
the-counter drawers. 

topcoating. The final protective film on an assem- 
bled product. It is a penetrating or built-up layer 
of finish that resists moisture, dirt, chemicals, 
stains, and daily wear. 

torn grain. Surface defect caused when wood fibers 
are torn from the board by the saw, shaper, 
jointer, or planer. 

tracheids. Vertical cells that are about 1/8” (3 mm) 
long with pointed ends and develop in fairly 
uniform rows. 

track radius. The size of the curve of a tambour 
door. Refer to tambour doors. 

traditional cabinetry. Early style that was either 
highly carved and very heavy, or had spindly legs. 

traditional gluing. Applying liquid adhesive and 
clamping the assembly while the adhesive dries 
or cures at room temperature. 

trammel point. Tool used for making large circles 
and arcs. Two steel points are clamped on a 
rectangular piece of lumber. Some have one 
point that holds a pencil. This allows either a 
pencil mark or a scratch for marking the wood. 

trestle table. Table with long rectangular top where 
leaves are added on the ends rather than in the 
middle, as opposed to an extension table where 
leaves are added in the middle. 

triangle. A drafting aid used to draw lines vertical to 
or at an angle to the T-square. 

trigger lock. Device that keeps a tool running even 
when you remove your hand. 

trim. Lumber used as decoration on cabinetry. 

triple-chip tooth. A chamfered tooth. One chip is 
formed by each of the three flat surfaces. 

tripod stand. An auxiliary adjustable three-legged 
stand for a tool rest for outboard turning. 

tri-roller slide. A common single bottom center track 
and roller with two face frame mount rollers. . 


Tripoli, Finely ground limestone formed into solid 
cakes and used for polishing plastics. 

trundle. Nested beds, usually twin size, where the 
lower bed rolls out on casters from storage under 
the other bed. 

trunnion-mounted guard. A blade guard that is 
bolted to the saw trunnion. Refer to blade guard. 

try squares. Squares with a steel blade and a steel or 
wood handle. Some have a 45° angle cut into the 
handle. Use them for making layouts or checking 
squareness. 

T-square. A straightedge rule with a crosspiece 
at one end by which parallel lines are drawn 
perpendicular to the edge of the drawing 
board. 

tung oil. Penetrating finish made of oil from the 
seeds in the fruit of the tung tree. When applied, 
tung oil has a slightly amber color and dries 
rapidly to a hard, durable glossy film resistant to 
water, heat, and most stains. 

tungsten carbide. Tool steel recommended for use 
on saw blades, for planer and jointer knifes when 
cutting particleboard, MDF, and hardwoods. It is 
available brazed on (carbide-tipped), as inserts, 
and as two-piece knife systems. 

turning. Producing round parts. 

turning tools. Include a number of chisel-like 
cutters. A standard set has a gouge, a skew, a 
parting tool, a round-nose tool, and a spear-point 
tool. All are about 17” (430 mm) long. 

twist. 1) A corkscrew effect. 2) Part of an auger bit 
that carries chips out of the hole. 

twist drill. A drill that has a round, straight shank 
with two sharp cutting lips at the end of the bit. 
Flutes carry wood chips away from the point of 
operation. 

twisted fiber rush. Caning material that is made 
into 5/32” (4 mm) and 3/16” (5 mm) cords and 
woven around the frame, not through holes 
drilled in the frame. Refer to caning. 

twist-lock plug. A plug which, when inserted in 
the receptacle, must be twisted slightly to lock it 
in place. It must be twisted slightly to disconnect 
power. , 

two-part adhesive. Adhesives packaged in two 
containers. One holds the resin liquid and the 
other a powder catalyst. The catalyst hardens the 
resin once the two are mixed. Two-part adhesives 
include resorcinol and acrylic resin. 

two-prong plug. A plug fitted to a two-wire 
conductor (hot and neutral wires) attached to 
double-insulated power tools. 
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U 


Unified and American Screw Thread Standard. 
Standard for measuring machine screw and 
stove bolt threads. 

Uniform National Coarse. A standard screw thread 
design where the threads are more coarse than 
the Uniform National Fine. Abbreviation is UNC. 
Refer to Uniform National Fine. 

Uniform. National Fine. A standard screw thread 
design where the threads are less coarse (finer) 
than the Uniform National Coarse. Abbreviation 
is UNE Refer to Uniform National Coarse. 

unthreaded fasteners. Fasteners, such as nails and 
staples, that have less holding power than screws 
and are selected for less demanding purposes. 

unwanted taper. Jointer operation problem caused 
when the outfeed table is too high. 

upper caul. The part of a veneer press that spreads 
the clamping pressure equally across the veneer. 

urea formaldehyde adhesive. Adhesive that is a 
light tan color and is made from urea resins that 
are highly water resistant and very strong, but 
brittle. Also called plastic resin glue. 


V 


value. The lightness or darkness of a hue. 

varnish. Resins (natural or synthetic) in a vehicle of 
solvent and drier. When the solvent and drier 
evaporate, a durable, thick film of resin remains. 

varnish sealer. Sealer that may consist of shellac, 
thinned varnish, or a synthetic material. 

vellum. Translucent paper that is often used as a 
tracing paper. 

veneer. A sheet of thinly sliced hardwood or soft- 
wood used to cover poor quality lumber or 
manufactured panel products. It is also effective 
when inlaying or overlaying decorative designs. 

veneer banding. Small piece of veneer assembled 
into a thin strip. 

veneer-core. Core for structural plywood, consisting 
of three, five, seven, nine, or more layers of 
veneer, depending on the desired properties of 
the completed panel. 

veneer grades. The number of defects and the 
method by which they are patched. The grades 
are indicated by letters separated by a hyphen. 

veneer inlay. Inlay made by cutting veneer into a 
pattern and bonding it in a routed wood backing. 

veneer pins. Pins used to help align and hold veneer 
materials in place. They are much like plastic head 
push tacks, however, they have very sharp points. 
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veneer press. Device used to hold veneer to a 
substrate when gluing. 

veneer roller. Pressing tool used to bond veneer to a 
substrate when using contact cement. 

veneer saw. Tool for sawing veneer. It cuts on both 
the push and pull strokes. 

vertical dividers. Cabinet accessories for storing 
flat items. 

vertical resin ducts. Formed when a space between 
cells expands. The ducts fill with sticky resin 
which is released by cells surrounding the duct. 

vessels. Elongated tree cells serving as the main 
passage for liquid moving from the roots to 
the crown. 

V-grooves. Groove made by scraping with the 
spear-point tool or cutting with a skew. 

vinyl adhesives. An adhesive to attach vinyl trim. 

viscosity cup. Used to test the consistency of the 
thinned finish. Dip the cup into the finish until it 
is full. Then lift it above the container and time the 
number of seconds it takes for the cup to empty. 
Compare the time against a viscosity chart. 

visible line. Line that can be seen and is drawn solid. 

volatile liquid. Ingredient in a topcoating that evap- 
orates as the finish dries. It includes the solvent 
or water that helps you spread the finish. 


W 


waferboard. High-quality chips of wood approxi- 
mately 1” to 2” long, of varying widths, made of 
wood wafers and resin adhesive. 

wainscoting. A decorative and sometimes func- 
tional material to cover the lower portion of a 
wall. Various materials are used, including; tile, 
raised panel, engineered wood panel or wall 
covering with a trim at the top edge. 

wall mirror. Mirror that varies in size and attaches 
to wall like a heavy picture. 

wall paneling adhesive. A multipurpose or single 
purpose adhesive that bonds unfinished and 
prefinished plywood, hardboard, and similar 
panels to wood, metal, and concrete. 

walnut. A moderately dense and hard wood that is 
strong in comparison to its weight. It has excel- 
lent machining properties and superb finishing 
qualities. Genus/species: Juglans/ Principal 
lumber species: nigra. 

wane. Bark incorporated in the wood or on the edge 
of the board. 

want. Item that is added for convenience. 

wardrobe. Cabinet like an armoire, typically with 
only one drawer underneath a large storage area 
behind doors. 


warp. Curving of the wood either on the face, edge, 
or length of the board. 

warpage. The result of twisting out of shape due to 
the differences in dimensional movement 
between the laminate and the substrate. 

washboarding. Jointer operation problem caused 
when the workpiece pushes through the jointer 
too quickly (or jointer knives uneven). 

washcoat. A coat of thinned sealer or special mate- 
rial that helps control stain penetration and holds 
wood fibers in place during finishing. It 
promotes consistent stain absorption of spring- 
wood and summerwood. 

water-base cement. Nontoxic and nonflammable 
liquid adhesive commonly used where other 
cements could be a health hazard. 

water-mixed adhesives. Dry powder resins mixed 
in water. 

water stains. Transparent and fast drying stains 
that accent the beauty of the grain and penetrate 
the wood deeply and evenly. 

wavy dressing. Slight rippled texture caused when 
boards are fed into the surfacer faster than the 
knives can cut. 

webbing. Prewoven cane and/or reed, used for 
most of today’s caning. Refer to caning. 

web clamp. Light-duty clamp that applies pressure 
in one direction—toward the center of the 
assembly. It has a nylon web or belt. 

web frame case construction. High quality cabinetry 
consisting of a web that is an internal frame, which 
adds stability and provides support for drawers. 
Solid outer surfaces or frame and panel assemblies 
are added to the frame. 

wedge clamp. A clamp that consists of four fences 
attached to a metal covered bottom board. The 
metal prevents excess adhesive from bonding the 
frame to the clamp. Pairs of wooden wedges 
slide past each other to apply pressure. 

wedge pin connector. Ready-to-assemble fastener 
consisting of three pieces: two plastic mounts and a 
wedge pin. The mounts are connected to the two 
pieces of wood to be joined. One mount fits over the 
other. To fasten the two, the wedge pin is inserted 
through the fitted mounts. Refer to ready-to-assemble. 

wet bending. Softening, or plasticizing, lumber by 
soaking the workpieces in water at room temper- 
ature, soaking them in boiling water, placing 
them in a steam chamber, or wrapping them in 
wet towels, and then placing them in an oven. 

wet tack. How well an adhesive initially sticks to 
the workpiece. 

wet weight. Initial weight of a green wood sample 
before oven drying. 


WHAD. Specification for southern maple meaning 
“worm holes a defect”. 

wheelwrights. Individuals skilled at bending wood 
for wagon and carriage wheels. 

whiteprint. Print that is white with blue lines to show 
the drawings. Also referred to as blue line print. 

white shellac. Bleached shellac. It has little effect on 
surface color. 

WEND. Specification for southern maple meaning 
“worm holes no defect”. 

William and Mary. Style originating during the 
reign of Mary, Queen of England, and her 
husband, William, in the latter 1600s and early 
1700s. This style introduced the gateleg table and 
the highboy. 

willow. One of the softest American hardwoods. It has 
a fairly uniform grain and a somewhat coarse 
texture, and is very easy to work. Genus/species: 
Salix/ Principal lumber species: nigra (black willow). 

Windsor. Style of chairs and rockers modeled after 
the Windsor Castle in England. The style involved 
bent wood arm rests, backs, and rockers, as well 
as turned legs, stretchers, rungs, and spindles. 

Windsor chair. Chair style characterized by thin 
spindles, wooden saddle seat, and slanted legs 
usually joined with a stretcher at the bottom. 

wiping. A simple coating practice used to apply 
stain and penetrating finishes. The only tool you 
need is a clean, lint-free cloth pad or sponge or 
other lint-free material. 

wood bands. Wood strips that can be attached to 
plywood and particleboard panels using a 
process much like frame and panel construction. 
Also called moldings. 

wood bending. The process of forming a piece of 
solid lumber into a curve. 

wood laminating. The process of bonding two or 
more layers of lumber or veneer. The layers may 
be clamped flat or molded into contours. 

wood plastics. Cellulose fiber fillers typically found 
under the names Plastic Wood, Wood Plastic, and 
Wood Forming Plastic. 

wood putty. Consists of real wood flour in a resin 
(glue) and works well for small defects. It is sold 
as a paste or a powder ready to be mixed with 
water. Also called wood dough. 

wood ray. The horizontal food and liquid passages 
that carries water and nutrients outward from 
the center of the tree. 
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wood screw. Unhardened metal screw with a coarse 
pitch and a partially threaded shank. 

wood tap and die. External and internal thread 
cutting tool. 

Woodwork Institute of California. Organization 
that establishes woodworking quality standards 
and publishes manuals containing specification 
requirements. 

work angle. Angle at which holes are drilled in a 
chair seat or tabletop to make permanent legs at 
an angle. 

work centers. Counter or tabletop areas where 
certain tasks are performed. 

working drawing. Drawing that accurately commu- 
nicates a design and specifications. 

working qualities. How a wood will act during 
processing. 

workpiece. Rough cut stock that is ready for sizing. 

work schedule. Indicates the when and where all 
procedures of construction should be performed 
and completed. 

work triangle. Area between the range-oven, refrig- 
erator, and sink. 

worm holes. Small holes caused by worms and 
other insects boring into wood. 

wrap-around hinge. Hinge made for flush 
overlay, lip edge, and reveal overlay doors. One 
leaf is bent to fit around the frame. The other 
leaf may be flat or bent and attaches to the 
back of the door. Also called formed hinges and 
bent hinges. 


x 
xylem. The two-cell thick, inner layer of the 
cambium that creates new cells for tree growth. 


Y 


Y lever. The part of a plane that raises and lowers 
the plane iron. It is the mechanical linkage 
between the adjusting nut and the plane iron. 
Refer to plane iron. 


Z 


zebrawood. An exotic wood noted for its pronounced 
light gold and dark brown stripes. It is a heavy, 
hard wood with somewhat coarse texture. 
Genus/species: Microberlinia/ brazzavillensis. 
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equipment, 624, 626 
plate construction, 622 
production and assembly, 626 
RTA fastener construction, 622-624 
standard dimensions, 620 
3-way edging clamp, 558 


A 


abrading, 523, 524 
adapting machines for, 535-536 
abrasive, 
deglossing, 753 
grains, 514-515 
planer, 530, 531-532 
stones, 520 
abrasives, 73-74, 513-522 
and sanding machines, 523-539 
coated, 513, 515-519 
ordering, 286 
selecting, 524 
solid, 513, 519-520 
abrasive tools, 513 
maintenance, 537-538 
accessories, 467-471 
acer, 150-151 
acrylic plastic, 209 
acrylic resin glue, 545 
acrylic varnish, 750 
adhesion, 541 
adhesives, 74-75, 541-554 
application for laminating, 595 
application methods, 550-552 
ceramic tile, 217 
construction, 547-549 
contact cements, 545-547 
cyanoacrylate, 549 
epoxy, 549-550 
for attaching abrasive grains to backing, 516 
ordering, 286 
plywood, 170-171 
_ removing dried, 704 
wood, 543-545 
adhesive terms, 541-543 
adjustable dado cutter, 484-485 
adjustable dial saw, 395 
adjustable hinges, 247 
adjustable leveler, 651-652 


adjustable tabletops, 
drop-leaf table, 685-688 
extension top, 688-689 
trestle table, 689 
aerosol spray can, 725 
African mahogany, 150 
aftermarket, 839-840, 847 
aftermarket provider, 306 
air compressor, 713, 715-716 
air drying (AD), 120 
airless spraying, 723-725, 726 (chart) 
air pump, 713 
air spraying, 
equipment, 713-723 
cleaning and maintenance, 721 
operating, 718-723 
guns, 716-723 
adjusting, 718-719 
bleeder, 716 
combination, 717 
nonbleeder, 716-717 
nozzles, 717 
pressure feed system, 716-717 
suction feed, 716-717 
troubleshooting problems, 720 (chart), 721 
air transformer, 713 
alcohol-soluble aniline dyes, 734 
aliphatic resin glue, 544 
RF gluing, 551 
alkyd oil enamel, 752 
alkyd resin, 747 
alkyd stain, 736 
alkyd varnish, 751 
alnus, 140-141 
alphabet of lines, 85 
alumina matrix, 514 
aluminum oxide, 514 
aluminum zirconia, 514 
American Colonial, 29-30 
American Lumber Standards Committee, 130 
American Modern, 33 
American Tree Farm System, 117 
American tulipwood, 158 
American walnut, 158-159 
anchor, 237-239 
angle divider, 295 
angle jig, 422 
annealing, 197 
annual rings, 108, 139 
antikickback pawl, 308 
antiquing, 698, 740-741 
appearance, 111-112 
appearance mock-up, 93 
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appearance panels, 
hardwood plywood, 173, 175-177 


prefinished plywood paneling, 176-177 


prehung wallpaper paneling, 177 


simulated woodgrain finish paneling, 177 


appliance areas, 763 
appliance garage, 770 
approved steel cabinet, 270 
arbor-mounted drum sander, 529 
architect’s scale, 100 
architectural drawing, 79, 81 
architectural standards, 59-60 
Architectural Woodwork Institute, 20 
armrest, 62 
aromatic red cedar, 144 
ash, 141 
assembled legs, 644 
assembly, 74 
assembly time (adhesives), 219, 542 
assembly view, 83 
atomized, 713 
auger bit, 390-391 

sharpening, 411 
authenticity, 35 
automatic guard, 279 


B 


back cutting, 186 

backing, 515 

backing blocks, 557 

backing sheet (BK20, BK50) HPDL, 192 

backsaw, 343-344 

backup roller turning, 185 

bail pull, 246-247 

balance, 46-47 

ball catch, 256 

banak, 141-142 

B and Better, 129 

band clamp, 558 

band saw, 321-326 
belt sanding, 536 
beveling, 325 
blade installation, 323 
blade repair, 338 
blade selection, 322-323, 334 
curved-line sawing, 323-324 
features, 321-322 
maintenance, 336-339 
operation, 323-326 
pocket cutting, 325 
resawing, 325-326 
ripping thin strips, 324 
safety, 326 
sawing multiple parts to size, 325 
straight-line sawing, 324 

bandings, 188-189, 581 
inlaying, 591 

bar clamp, 557 

bark, 108 

bark pocket, 122 

base cabinet, 767 
installation, 778-779 
production, 781-785 

base coat, 740 


base frameless cabinet production, 785-787 


basswood, 142 
batch production, 830 
bayonet saw, 352 
beads, 456 
bed, 446 
frame, 560, 798-800 
hardware, 260 
rail, 260 
beech, 142 
bell hanger’s drill, 397 
belt sander, 526-528 
maintenance, 538 
bench plane, 377-379 
bench square, 291-292 
bending, 569-573 
safety, 578 
bending glass, 201, 202 
bent hinge, 251 
betula, 142-143 
between-center turning, 445, 452-460 . 
beveling corners, 452-453 
locating centers, 452 
mounting stock, 453 
operations, 454—460 
preparing material, 452-454 
setting speed, 453 
turning, 
approximate diameter, 454, 456 
beads, 456-457 
complex shapes, 457 
coves, 457 
cylinders and tapers, 456 
duplicate workpieces, 459 
glued-up stock, 457-458 
oval spindles, 459-460 
rough, 454 
split, 458 
V-grooves, 456 
between-coat deglossing, 753 
beveled panel, 633-634 
beveling, 361 
band saw, 325 
radial arm saw, 320 
table saw, 313-314 
bill of materials (BOM), 105 
binding, 308 
binding cane, 605, 609-610 
birch, 142-143 
bird’s eye grain, 150 
bits, 389-394 
32 mm System boring, 393-394 
auger, 390-391 
brad point, 392 
countersink, 395-396 
Forstner, 393 
machine spur, 392 
multioperational, 396 
multispur, 393 
Powerbore, 394 
sharpening, 410—413 
twist drill, 391-392 
blade, 
guard, 308 
maintenance, 335 
selection, 330-335 
squaring, 310 


bleaching, 705-706 

bleeder gun, 716 

blind corner cabinet, 769 

blind dado joint, 484 

blind holes, 407 

blind mortise and tenon joint, 490, 493-494 

block plane, 379-380 

blueprint, 79 

blue stain, 124-125 

board footage, 130 

board lumber, 128 

bolt action lock, 260 

bolt anchor, 237, 238 

bolt and cam connector, 240 

bolts, 230 

bonding, 
coated abrasive grains, 517 
plastics, 211-212 
with heat, 834-835 

bookcase headboard, 801 

book match, 187 

border lines, 85 

border pit, 109 

boring, 389 

boring and drilling, 389-414 

bottle rack, 770 

bottom mount slide, 258, 676 

bound water, 113 

bow, 123 

bowl lathe, 447 

box joint, 497 

box nail, 224 

box springs, 798 

brace, 398 

brace measure table, 292-293 

brad, 224 

brad point bit, 392 

brainstorming, 54 

branch knot, 122 

break-even point, 846 

break lines, 85 

brown rot; 125 

brush maintenance, 713 

brush selection, 711-712 

brushing, 711-713 

bucking, 118 

buildup, 365 

built-in cabinets, 811-818 
designing, 811-813 
installing activity areas, 813 
locating space, 811 

built-up finish, 75, 696-697 

built-up topcoatings, 747-753 
enamel, 751-753 
French polish, 748-749 
lacquer, 749 
rubbing and polishing, 754 
shellac, 748 
varnish, 749-751 

bull-nose plane, 487 

bullet catch 255 

bumper, 675 

burl, 186-187 

burn-in knife, 703 

butt hinge, 250 

butt joint, 483 
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butt wood, 187 
butterfly joint, 507-508 
butterfly table, 688 
butternut, 143-144 
button, 137 


C 


cabinet and furniture woods, 139-163 
cabinet, built-in, 811-818 
cabinet drawing sketch, 90 
cabinet liner type (CL20) HPDL, 192 
cabinet member, 676 
cabinet platform, 801 
cabinet scraper, 381-382 
blade, 385-386 
cabinet supports, 637-653 
feet, 637 
glides, levelers, and casters, 651-652 
legs, 637-645 
plinths, 648-650 
posts, 648 
sides, 650 
stretchers, rungs, and shelves, 646, 648 
cabinet tops, 
edge treatment, 682-684 
hidden tops, 690 
hinged tops, 690 
materials, 681-682 
securing one-piece tops, 684-685 
wood bands, 683 
cabinet track, 257 
cabriole leg, 26, 645 
cake abrasives, 520 
caliper, 295-296 
caliper rule, 290-291 
cam action lock, 260 
cambium, 108 
cam clamp, 562 
Canadian structural plywood grades, 169-170 
cane, 17, 605, 606—607 
caning, 605-610 
finishing, 610 
installing cane webbing, 607-608 
materials, tools, and supplies, 605-607 
peg, 607, 609 
weaving, 
cane, 608-610 
rush, 610 
wedge, 607 
canopy bed, 802 
cant, 354 
cap screw, 235, 378 
Captain’s chair, 797 
carbide blade, 219 
carbide-tipped blade, 333-334 
carcase miter joint, 488 
career, 844-846 
career ladder, 844 
carriage bolt, 236 
carriage clamp, 557 
carvings, 589 
carya, 148, 152-153 
case, 
assembly, 618-619 
back, 617 
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case (continued) 
body, 615 
components, 615-619 
construction 
32 mm System, 619-626 
types, 613-614 
web frame, 635 
dividers, 616-617 
doors and drawers, 618 
materials, 614-615 
plinth, 617 
shelves, 615-616 
sides, 650 
top, 617-618 
casein glue, 545 
casing nail, 224 
castanea, 145 
casters, 260, 652, 802 
catch, 255-256, 665 
C-clamp, 557 
cell structure, 109-110, 115 
celtis, 148 
cement bonding, 212 
cement grout, 206 
center finder, 452 
center lines, 85 
centering rule, 290 
ceramic, 198, 217—220 
forms of, 198 
tile installation, 217-220 
adhesive, 217 
drilling, 220 
grouting, 219 
pattern layout, 217 
safety, 220 
sealing, 219 
selecting, 217 
setting , 218-219 
chair, 61-62 
chair cane, 605 
chamfered tooth, 333 
chatter, 456 
check, 123-124 
checked knot, 122 
chemical-resistant laminate, 193 
cherry, 144-145 
chestnut, 145 
chests-on-chests, 31 
cheval mirror, 802-803 
chevron, 228 
Chinese Chippendale, 27 
chip breaker, 362 
chip deflector, 382 
Chippendale, 26-27 
chip repair, 702 
chlorinated-base contact cement, 546-547 
chloroxylon, 156-157 
chroma, 45 
chuck turning, 185 
circle cutter, 395 
circle cutting jig, 473-475 
circular blade, 331-334 
arbor hole, 333 
cutting edge, 331 
diameter, 331 
hook angle, 331 


kerf width, 333 
number of teeth, 331, 333 
circular saw, 347-351 
blade, 305-306, 308 
changing, 348-349 
operation, 349-351 
plunge cuts, 350 
setup, 348 
clamping, 563-565, 567 
frames, 567 
gathering tools and supplies, 563-564 
glue joints, 563 
procedure, 564-565 
clamp nail, 228, 489 
clamp pressure, 542 
clamps, 
cam, 562 
quick-release, 562 
screw, 556-561 
spring, 555 
wedge, 563 
clamp time, 74, 542 
Class A fire, 275 
Class B fire, 275 
Class C fire, 275 
clinch nut plate, 639 
clipping and drying veneer, 187 
close coat, 517 
closed grain, 112, 139 
coated abrasives, 513, 515-519 
forms of, 517-519 
manufacturing, 517-519 
cohesion, 212, 541 
collet, 423 
color, 44—46, 111-112, 140 
comb grain, 186 
combination grade, 127 
combination gun, 717 
combination saw, 343 
combining, 18 
commercial drawer, 
components, 677 
slides, 675-677 
common grade, 129 
common nail, 223 
common name, 139 
comparison shopping, 281 
compass, 99, 296-297 
sharpening, 101 
compass saw, 345 
component, 69 
composite panel, 171 
compound miter saw, 352 
compressed air, 274 
compression wood, 115 
computer-aided design (CAD), 95 
computers, 95-98 
concave bolt connector, 240-241 
concealed hinge, 252-254, 619 
coniferous, 109 
consignment production, 847 
construction adhesives, 547-549 
construction grade lumber, 129 
construction holes, 621-622 
contact cement, 194, 545-547, 595 
and veneer, 585-586 


contemporary style, 23, 31-34 
continuity tester, 272-273 
continuous hinge, 254 
contract cabinetmaking, 829-830 
contract production, 847 
controlling quality, 20 
coordinating, 
interiors and exteriors, 36-39 
styles, 34-39 
coping, 346 
coping saw, 345-346 
core, 587, 727 
core material, plastic laminate, 593 
corner base carousel, 769 
corner brace, 684 
corner cabinet, 768~769 
corridor kitchen, 764 
corrugated fastener, 228 
cost analysis, 58 
cottonwood, 145 
counterboring, 232-233 
counters, 60-61 
countersink bit, 395-396 
countersink-counterbore cutter, 396 
countersinking, 232 
countertops, 681-682, 767 
installation, 779 | 
crook, 123 
cross-linking polyvinyl acetate resin, 551 
cross section lines, 85 
cross-sectional face, 109 
crossband, 167 
crosscut beveling, 314 
crosscutting, 
radial arm saw, 318-319 
table saw, 311-312 
crotch, 187 
C Select and Better, 129 
cubic meter, 130 
cup, 1287253 
removing, 379 
curing time (adhesive), 74, 542 
curing (topcoating), 697 
curved-line sawing, 323-324 
custom production, 829-830 
cut (shellac), 748 
cut glass, 199 
cutterhead, 359 
cutters, 
sharpening, 410-413 
spindle shaper, 417-418 
cutting, 
glass, 200-202 . 
laminates, 594-595 
plane lines,-85 
plastic, 210 
veneer, 184-186 
cutting charge, 282 
cutting grade, 129 
cutting length, 312 
cutting lips, 390, 417 
cyanoacrylate adhesive, 549 
cybistax, 154 
cypress, 145-146 
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D 
dado and groove joints, 484-485 
dado and rabbet joint, 486 
dalbergia, 155 
dead center, 450 
dead space, 811 
debris removal, 274 
decal, 754-755 
decay, 125 
deciduous, 109 
decision-making process, 53 
decorative finishes, 740-743 
antiquing, 740-741 
gilding, 741 
graining, 741 
marbleizing, 742 
mottling, 742-743 
shading, 741 
spattering, 743 
stippling, 743 
decorative glass, 199 
defects, 
improper seasoning or storage, 123-125 
machining, 125-126 
natural, 120-123 
repairing surface defects, 701-705 
deglossing, 753 
delamination, 595 
density, 114, 139 
dents, repairing, 116, 701-702 
depth gauge, 290 
design, 41-51 
alternatives, 48-50 
convenience, 48-49 
decisions, 14-16, 53-58 
elements, 42-46 
lines, 42-43 
shapes, 43-44 
flexibility, 49 
hazards, 65-66 
materials, 56 
principles, 46-50 
balance, 46-47 
harmony, 46 
proportion, 47-48 
repetition, 46 
standards, 14-15 
desk, 62-63 
desktop fasteners, 684 
detail drawing, 84-85, 104-105 
development drawing, 85 
diagonal paneling, installation, 822 
diagonal wall cabinet, 769-770 
diamond match, 188 
dielectric heating, 551 
diffuse-porous, 110-111 
dimension grade, 126-127, 128 
dimension line, 85, 93, 104 
dimension lumber, 128-129 
dimensional stability, 139 
dimensioning, 104 
dimensions, 55-56 
chair, 62 
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dimensions (continued) 
counter, 60-61 
layout rod, 301, 303 
machines, 61 
standard, 59-60 
table, 62-63 
work table, 61 
diospyros, 146 
dipping, 726-727 
disk sander, 528, 534-535 
maintenance, 538 
distressing, 694-695, 707 
divider, 99, 296-297 
dividing four leg extension table, 688 
dog hole, 126 
doors, 655-666 
hardware, 247-257 
hinges, 247-255 
sliding tracks, 247 
hinged, 655-661 
lids, glass and plastic, 661 
sliding, 661-663 
tambour, 655, 663-665 
double action hinges, 247 
double-chip tooth, 333 
Douglas fir, 147 
dovetail jig, 472 
dovetail joint, 72, 497-499 
dovetail saw, 344 
dowel, 136 
bit, 391 
joint, 500-502 
pin, 136 
doweling jig, 472 
dracontomelum, 152 
drafting, 
board, 98-99 
machine, 98 
paper, 101 
pencils, 101 
drapery rod, 136 
drawer, 667-680 
assemblies, 670-673 
back, 669 
bottoms, 669, 673-674 
design factors, 667—668 
engineering factors, 667-668 
fronts, 668-669, 677-678 
front-side joints, 670-673 
hardware, 257-258 
installation, 674-677 
lock joint, 673 
member, 676 
pull and knob installation, 678 
side-back joints, 673 
sides, 669 
slides, 257-258 
track, 257 
drawing board, 98-99 
drawing language, 85-86 
drier, 748 
drill bit, 391 
drill extension, 397-398 
drilling, 
at an angle, 405—406 
blind holes, 406—407 
ceramic tile, 220 


deep holes, 404—405 
equally spaced holes, 407 
fixtures, 475 
glass, 202-203, 408 
hand tools, 398 
plastic, 210 
portable drills, 409-410 
portable power tools, 400-401 
round workpieces, 407 
speed, 389-390 
stationary power machines, 398—400 
drilling and boring, 389-414 
drill press, 403-408 
hand tools, 401-403 
tool maintenance, 410-413 
drill points, 394 
drill press, 398-399, 536 
drills, 
bits, 389-398 
sharpening, 410-413 
drop-leaf table, 685-688 
joints, 686 
supports, 687-688 
drum sander, 529-530, 535 
dry bending, 570-573 
dry rot, 125 
dry run, 74-75, 555 
dry storage bins, 766 
drying, 120 
drying veneer, 187 
drying time, 544 
D Select, 129 
dual-purpose furniture, 803-805 
dulling effect, 115 
Duncan Phyfe, 31 
duplicator, 459 
dust collection system, 270 
dye, 732 


ear protection, 277 

early American, 32-33 

earlywood, 108, 139 

ebony, 146 

edge banding, 683 

edgebanding, 189-190, 586-587 
cabinet and tabletops, 683-684 

edge clamp fixture, 557 

edge jointing, 361 

edge planing, 379 

edge-to-edge bonding, 565-566 


edge treatment application, panel products, 180 


edging, 684 

elasticity, 116, 569 

elbow catch, 256 

electrical grounding, 271-274 
flammable liquid storage can, 270 
two-slot receptacle, 272-273 

electrical safety, 271-274 

elevation, 79 

elevation sketch, kitchen, 772 

ellipse, 92, 299-300 

elm, 146-147 

embossed hardboard, 178 

emery, 514 


employment, 841-848 
career, 844-846 
entrepreneurship, 846-848 
finding a job, 842-843 
government publications, 841 
levels, 841-842 
starting a job, 843-844 
enamel, 751-753 
application, 753 
enameled glass, 199 
enclosure guard, 278 
end grain jointing, 361 
engineer’s scale, 100 
engineered board products, 177-179 
fiberboard, 178 
high-density fiberboard (hardboard), 178 
low-density fiberboard (LDF), 179 
medium-density fiberboard (MDF), 178-179 
entandrophragma, 156 
entrepreneur, 846-848 
epoxy adhesives, 549-550 
epoxy varnish, 751 
equilibrium moisture content (EMC), 113 
escutcheon pin, 229 
etched glass, 199 
Euro-hinge, 619 
glass door, 254-255 
wood door, 252-254 
exhaust system, 270 
expansive bit, 391 
sharpening, 411 
exploded view, 83 
extension line, 85, 104 
extension tops, 688-689 
external-mix nozzle, 717 
eye protection, 276-277 


F 


face frame, 248-249, 618 
assembly screw, 233 
cabinets, production, 781-785 
case, 613—614 

face jointing, 360 

faceplate, 445, 450 

faceplate turning, 460-463 

face-to-face bonding, 566-567 

face veneer, 166, 175 

factory grade, 126, 127, 129 

factory representative, 840 

fagus, 142 

false front, 669 

false-front trays, 766 

FAS 1-Face, 127 

FAS 1-Face and Better, 127 

fasteners, 223-243 
RTA, 239-242 

feed rate handwheel, 362 

feet, 637 

felt, 756 

fence, 359, 419-421 

ferrule, 652 

fiber saturation point, 113 

fiberboard, 178 

fiberglass, 198-199, 209 

fibers, 110 
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filler, 695, 736 
application, 737-738 
finger-lap joint, 497 
finial, 136, 251 
finishing, 
application, 75-76, 711-729 
brushing, 711-713 
dipping, 726-727 
rolling, 727-728 
safety, 699-700, 728 
selecting an application method, 711 
spraying, 713, 715-725 
wiping, 726 
decisions, 693-700 
metal, 698 
planning procedure, 699 
wood, 693-697 
environmental and health considerations, 76 
material selection, 75 
multipurpose finishes, 753 
overlaid and inlaid surfaces, 591 
plastic, 210-211 
selected wood species (chart), 163 
finishing nail, 224 
finishing room hazards, 270 
finishing sander, 534 
finishing wood, 693-698 
applying coating materials, 695 
decorative effects, 698 
polishing, 698 
preparing surfaces for finish, 693-694 
preparing surfaces for topcoating, 695-696 
selected wood species (chart), 694 
surface accents, 698 
topcoating, 696-698 
finish lumber, 128 
finish removal, 698-699 
finish work, 817 
fire protection, 274-275 
fire-rated decorative laminate, 193 
first aid, 280 
Firsts and Seconds (FAS), 127 
fitted bottom, 669, 673 
fixing brackets, 677 
fixture, 70, 471, 475-476 
flakeboard, 171 
flame arrestor, 270 
flammable liquids, 269-270 
flash point, 269 
flat, 128 
flat blade, 333 
flat bracket foot, 637 
flat corner iron, 239 
flat glass, 197, 199 
flat-grained softwood, 118 
flat headboard, 801 
flat-head plug, 137 
flat miter joint, 488 
flat oval reed, 606 
flat reed, 606 
flat slicing, 185-186 
flat veneer, 184 
flexible curve, 100 
flexible laminate, 595 
flexible plastic banding, 194 
flexible plastic overlay, 194 
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flexible rule, 290 
flexible veneer, 184 
flexing coated abrasives, 517 
flitch, 119, 184 
selecting, 584 
table, 186 
float glass, 199 
flocking, 756 
floor plan, 79 
floor sketch, kitchen, 771-772 
flour grades, 515 
flush door mount, 656, 657-658 
flush front (drawer), 668 
flush mount pull, 246 
flush overlay front (drawer), 668 
flush overlay door mount, 656 
flush panel, 634 
flute, 392, 417, 423 
fluting, 644-655 
flux, 205 
fly rail, 688 
fold away work bench, 803 
folding rule, 290 
folding table, 471, 477 
foot board, 802 
fore plane, 377 
form, 14, 41 
formal balance, 47 
formed hinges, 250-251 
forming, 18 
plastic, 210 
Forstner bit, 393 
sharpening, 413 
four-way center and butt match, 188 
fracturing glass, 201-202 
frame and panel, 
assembly, 629 
case, 614 
components, 629-636 
frame assembly, 633 
frame components, 629-633 
profiled-edge, 632-633 
square-edge, 631-632 
frameless case, 614 
frame miter joint, 488 
framing clamp, 475 
framing square, 291-292 
fraxinus, 141 
freehand routing, 426 
free water, 113 
French curve, 100 
French polish, 748-749 
French Provincial, 30 
fretwork, 27 
friction catch, 255 
frog, 377 
front shoe, 382 
fruitwood, 144 
full extension slide, 257, 676-677 
function, 14, 41 
functional analysis, 56 
furniture, 793-810 
beds, 798-802 
chairs, 797 
clocks, 793, 797 
desks, 793 
dual-purpose, 803-805 


glide, 261 

leveler, 261-262 

mirror frames, 802-803 

product ideas, 805-809 

room dividers, 803 
furring strips, 819 
fusiform ray, 109 


G 
gang saw, 831 
garnet, 514 
gateleg table, 25, 688 
gauge number, 230 
gel stain, 735 
general-purpose type (GP50) HPDL, 192 
genuine mahoganies, 149-150 
genus/species, 139 
gib, 368 
gilding, 698, 741 
glass, 
annealing, 197 
cutting, 200-202 
drilling, 202-203 
forms of, 198-199 
fracturing, 201-202 
grinding and polishing, 203 
leaded and stained glass panels, 204-206 
mounting, 203, 206 
safety, 220 
scoring, 200-201 
sheet glass, 199-206 
trimming, 202 
glass door pin hinge, 254 
glass drill, 397 
glass sheets, 199-200 
glaze, 198 
glaze coat, 740 
glide, 651, 676 
gliding table, 468 
gloss topcoating, 697 
gloves, 275 
glue and wood dust, 703 
glue block, 685 
gluing, 550-552 
hot melt, 551 
radio frequency (RF), 551-552 
traditional, 550 
glycerine solution, 607 
goggles, 276-277 
golden mean, 47 
gouge, 447 
grading, 126-129 
grain direction and joints, 481-482 
graining, 698, 741 
grain pattern, 112 
grain raising, 706-707 
green clipper, 187 
grinding, 
glass, 203 
jointer knives, 368 
plane irons, 384-385 
surfacing tools, 366 
twist drill, 411-412 
grinding wheel, 519-520 
grit size, 515, 524 
grooved hardboard, 178 


ground fault circuit interrupter (GFCI), 763 
grounding, 271-274 
two-slot receptacle, 272-273 
grout, 206, 219, 549 
grub hole, 123 
guard, 278-280 
gullet, 333 
gummed veneer tape, 582 


H 


hackberry, 148 
half-blind dovetail joint, 498-499, 670 
half dado joint, 484 
half-lap miter joint, 489 
half rabbet joint, 486 
half-round cutting, 186 
hammer drill, 401 
hand drill, 398 
handedness, 305 
handled scraper, 381-382 
hand plane, 377 
safety, 382 
hand sanding, 524-525 
hand scraper, 380-381 
sharpening, 385 
hand screws, 556 
handsaws, 343-347 
backsaw, 343-344 
combination, 343 
compass saw, 345 
coping saw, 345-346 
dovetail saw, 344 
keyhole saw, 345 
maintenance, 354 
offset dovetail saw, 344 
selection and proper use of, 346 
hanging rails, 775 
hardboard, 178 
hard maple, 150 
hard mock-up, 94 
hard-side water bed mattress, 800 
hardware, 245-266 
bed, 260 
door, 247-257 
drawer, 257-258 
installation, 76 
lid and drop leaf table, 260-261 
ordering, 285 
hardwood, 109, 139 
cell structure, 110 
diffuse-porous, 110-111 
dimensioned, 128 
grading, 126-128 
plywood, 167, 173 
core construction, 175 
grading, 175-176 
ordering, 176 
thickness, 175 
ring-porous, 110-111 
runner, 675 
Hardwood Plywood & Veneer E 174-1 76 
harmony, 35, 46 
harvesting, 117 
hazardous conditions, 269-274 
air tools, 274 
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electrical, 271-274 
exhaust and ventilation, 270 
finishing room hazards, 270 
flammable liquids, 269-270 
hazardous substances, 270 
material storage, 270-271 
walking and working surfaces, 269 
headboard, 801 
headstock, 446 
health and safety, 267-280 
heartrot, 123 
heartwood, 108, 139 
height, 
standard dimensions, 59 
tables, 63 
helical cutterhead, 382 
Hepplewhite, 28 
hermaphrodite caliper, 296 
hickory, 148 
hidden lines, 85 
hide glue, 543-544 
highboy, 25 
high-build coating, 697, 748 
high-chrome steel, 365 
high-density fiberboard (hardboard), 178 
high-frequency heating, 551 
high-pressure decorative laminate (HPDL), 190-194, 593 
adhesives, 193-194 
edges, 193 
finishes, 191 
sheet size, 193 
special types, 193 
thickness standards, 191 
types, 191-192 
high-speed (HS), 389 
high-speed steel (HSS), 365, 389 
hinge bound, 249, 656 
hinged door, 655-661 
mounts, 
flush, 657—658 
flush front, 656 
flush overlay, 656 
lip-edge, 656, 659-660 
overlay, 658-659 
reveal overlay, 656 
hinged lid, 660-661 
hinged side, 656 
hinges, 
adjustable, 247 
butt, 250 
concealed, 252-254 
continuous, 254 
double action, 247 
Euro-style, 247, 252-255 
formed 250-251 
glass door, 254-255 
invisible, 252 
pin, 252 
pivot, 252 
selecting, 248-249 
self closing, 247 
surface, 251-252 
types and applications (chart), 249 
wood door, 247-254 
hold-down clamp, 560 
hole saw, 395 
sharpening, 413 
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holes, creating, 72-73 
hollow ground blade, 333 
home styles, 36-39 
contemporary, 39 
English Tudor, 37 
Georgian Colonial, 36-37 
Spanish, 39 
Victorian, 37 
honeycomb, 124 
honing, 
plane iron, 384 
surfacing tools, 366 
horizontal division, 44 
horizontal paneling, 822 
horizontal ray, 109 
horizontal sliding lids, 663 
hot-melt glue, 194, 551, 586 
HPDL edgebanding, 683 
hue, 45 
human factors, 59-66 
reclining, 64 
safety, 65-66 
hutch, 770 


imitation distressing, 695, 707 
inboard faceplate turning, 461 
inboard turning, 450 
industrial diamond, 514 
industrial particleboard, 179 
industrial production cabinetmaking, 829-840 
infeed roller, 362 
infeed table, 359 
informal balance, 47 
inlay, 188 
inlaying veneer, 581-592 
bandings, 591 
intarsia, 590-591 
marquetry, 589-590 
materials, tools, and supplies, 582-583 
in-line action, 534 
in-line finishing sander, 534 
in-rip mode, 319 
insect damage, 125 
insert nut, 236-237 
inset panel, 634 
inside caliper, 296 
inside corner brace, 239 
installation, 
base cabinets, 778-779 
ceramic tile, 217—220 
countertops, 779 
drawer pulls and knobs, 678 
drawers, 674—677 
hardware, 76 
jointer knives, 368-369 
leaded and stained glass panels, 204-206 
millwork paneling, 821 
modular kitchen cabinets, 774-779 
molding and trim, 824-826 
plastic, 210-212 
plastic laminates, 593-604 
saw blade, 308-309 
sheet paneling, 822-823 
slate tile, 220 


wall cabinets, 775, 777-778 
wood screws, 231-233 
instant glue, 549 
intarsia, 581, 590-591 
intensity, 45 
interlocking guard, 729 
intermediate rail, 629 
internal-mix nozzle, 717 
International Standards Organization (ISO), 235 
invisible hinge, 252 
irregular curve, 100 
island kitchen, 765 
isometric sketch, 90, 91 
ISO metric threads, 235 


J 
jack plane, 377 
jig, 70, 306-307, 471-475 
drilling equally spaced holes, 407 
shaping, 422 
joinery decisions, 482 
joint, 
connector bolt, 236 
grain direction, 481-482 
manufactured panel product, 482 
making, 481-512 
box, 497 
butt, 483 
butterfly, 507-508 
dado and groove, 484485 
dowel, 500-502 
lap, 487-488 
miter, 488-489 
mortise and tenon, 490-496 
pocket, 508-509 
rabbet, 485—487 
scarf, 509 
spline, 506-507 
structural finger, 510 
tongue and groove, 489-490 
preparation, 72 
safety, 511 
jointer, 358-362 
beveling, 361 
components, 358-359 
knives, 365-369 
installing, 368-369 
removing, 368 
sharpening, 367-369 
nonparallel infeed and outfeed tables, 370 
operation, 360-361 
plane, 377 
preparing for surfacing, 359-360 
rabbeting arm, 369 
troubleshooting hints, 367-368 
jointer /planer, 364 
jointing, 360-361 
juglans, 143-144, 158-159 
juniperus, 144 


Keku suspension fastener, 241-242 
kerf bending, 570-573 
KerfKore, 572-573 


kerf making, 320-321 
keyed spline, 507 
keyhole saw, 345 
khaya, 150 
kicker block, 675 
kick plate, 617 
kiln drying (KD), 120 
kink, 123 
kitchen, 
design, 764-766 
layout, 
arranging appliances, 771, 773 
measuring, 770-771 
cabinet selection, 773 
planning, 764-766 
requirements, 
appliance areas, 763 
storage, 762, 766 
utilities, 763-764 
work centers, 762-763 
kitchen cabinets, 761-791 
types, 766-770 
base cabinets, 767 
specialty cabinets, 768-770 
tall cabinet, 768 
wall cabinet, 767-768 


face frame cabinet production, 781-785 


metric dimensions, 787, 789 
knob, 665 
knobs and pulls, 245-247, 255 
knot hole, 122 
knots, 122 
knotty pine, 153 


E 


lacquer, 749 
removal, 756 
sealer, 739 
lag screw, 235 
laminate trimmer, 595 
laminated hardboard, 178 
lamination, 573-577 
adhesive selection, 575 
curved components, 575-578 
full surface, one direction, 575-577 
full surface, two direction, 577 
partial surface, 577 
segment, 577-578 
straight components, 575 
wood selection, 574-575 
lap and tenon miter joint, 489 
lap joint, 487—488. 
latch, 256-257, 665 
lateral adjusting lever, 378 
latewood, 108, 138 
latex stain, 735-736 
lathe, 445-447 
bowl, 447 
chuck, 450-451, 463 
drum sanding, 536 
guard, 447 
maintenance, 464 
safety, 452 
speed, 451 
standard, 445—447 
tool sharpening, 463-464 


Index 


lattice, 27 
lauan, 148-149 
laying out, 71 
layout practices, 299-303 
layout rod, 301, 303 
layout tools, 
angle divider, 295 
calipers, 295-296 
compass and divider, 296-297 
maintenance, 303 
sliding T-bevel, 295 
template former, 298 
trammel points, 298 
lead came, 204-205 
lead came binder, 204 
leaded and stained glass panels, 204-206 
leader line, 85, 104 
lead holders and pencils, 99 
lead joint, 205-206 
leg-and-apron construction, 640-641 
legs, 136, 637-645 
making, 643-645 
mounting at an angle, 641-643 
mounting vertically, 639-641 
leveler, 651-652 
lever cap, 378 
lid, 655 
hinged, 660-661 
horizontal sliding, 663 
stay, 261 
support, 260-261 
lifter bar, 664 
light-duty plastic anchor, 238-239 
lignin, 110 
limba, 149 
linear dimensions, 104 
linen cabinet, 812 
line of sight, 65 
lines, 42-43 
dimension, 93 
sketching, 91-92 
linn, 142 
linseed oil, 745-746 
lip-edge door mount, 656 
lip-edge dovetail joint, 671 
lip-edge front (drawer), 668 
liquidambar, 147-148 
liquid deglosser, 753 
liquid epoxy, 549-550 
liquid filler, 736 
liquid remover, 757 
liriodendron, 158 
live center, 450 
loading, 712 
locking quill, 526 
lock miter joint, 489, 672 
locks, 259-260 
loose abrasives, 513, 514 
lounge chair, 62 
low-build coating, 697, 748 
low-density fiberboard (LDF), 179 
low-pressure decorative laminate (LPDL), 194 
lower caul, 560 
L-shaped kitchen, 764 
lumber, 117-132 
defects, 120, 122-126 
drying, 120 
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lumber (continued) 
grades, 126-129 
ordering, 129-132, 283-284 
quality, 129 
quantities, 129-130 
ripping, 310-311 
sawing, 118-119 
special processes, 130-132 
surfacing, 130 
turning, 451-452 
lumber-core plywood, 167-168 
luster, 139 
lyre-back chair, 31 


M 
machaerium, 155 
machine, 
heights, 61 
bolt, 235 
burn, 126 
screw, 235 
spur bit, 392 
surfacing, 71 
machining panel products, 180 
machining / working qualities, 140 
magnetic catch, 256 
magnetic touch latch, 257 
mahogany, 149-150 
make coat, 516 
make-or-buy decision, 58, 71 
manual drafting, 98-101 
equipment cleaning, 101 
supplies, 101 
manufactured moldings, 596-598 
manufactured panel products, 165-181 
estimating needs for order, 284 
working with, 179-180 
marbleizing, 698, 742 
marking, 
gauge, 294 
points, 299 
tools, 289 
marquetry, 581, 589-590 
masonry drill, 397 
mastic adhesive, 203 
matching veneer, 187-188 
material, 56 
decisions, 16-17 
handling, 269 
obtaining, 70-71 
specifications, 81 
storage, 270-271 
maxi-clamp system, 559 
measuring, 
and laying out materials, 289-304 
board feet, 130 
kitchen area, 770-771 
tools, 290-294 
caliper rule, 290-291 
depth gauge, 290 
maintenance, 303 
rules, 290 
squares, 291-294 
mechanical fasteners, 223-243, 836-837 
ordering, 285 


mechanical guarding, 278 
mechanical lead holder, 99 
mechanical properties, 115-116 
medium-density fiberboard (MDF), 17, 178-179 
milling, 707 
preparing surface for finish, 707 
melamine edgebanding, 684 
membrane press, 561 
mende particleboard, 179 
mending plate, 239 
metal-faced laminate, 193 
metal finishing decisions, 698 
metric, 
kitchen cabinet dimensions, 787, 789 
measurements, 130 
rule, 290 
scale, 100 
microberlinia, 160 
milling, MDF, 707 
millwork paneling, 818-819 
installation, 821-822 
millwork, 132-137 
ordering, 135-136 
miracle glue, 549 
mirror glass, 200 
bonding to surfaces, 203 
miter clamp, 559 
miter cut, 314 
miter folding, 619 
miter gauge, 306, 309, 314, 335 
crosscutting, 311-312 
mitering, 
radial arm saw, 319 
table saw, 314 
miter jig, 475 
miter joint, 488—489 
miter trimmer, 477 
mock-up, 56, 89, 93-94 
modular kitchen cabinet installation, 774-779 
base cabinets, 778-779 
countertops, 779 
laying out walls, 775 
organizing tools, 774-775 
soffit, 775 
wall cabinets, 775, 777-778 
moisture, 116 
moisture content (MC), 112-113 
moisture problems, 817-818 
molded glass, plastic, and ceramic, 198 
molding, 
grades, 129, 133, 135-136 
installation, 824-826 
trim, 133-136 
mortise, 490 
and tenon joint, 490-496 
decorative, 496 
equipment for making, 491-493 
making with hand tools, 495-496 
variations, 490, 495 
mortised butt hinges, 250 
mortising chisel, 491 
mottling, 698, 742-743 
mounting, 
cabinet legs, 638-643 
glass, 203 
glass assemblies, 205-206 
hinged doors, 656-657 


mounting (continued) 

plastic, 212 

stock, 450-451 

faceplate turning, 460-463 

mouth, 377 
mullion, 629 
multioperational bits, 396 
multipurpose finishes, 753 
multipurpose machine, 477-479 
multispur bit, 393 

sharpening, 413 
multiview drawing, 84, 103 


N 


nail, 223-226 
sizes, 224 
nail and screw use, 180 
nail gun, 224 
nap, 727 
National Coarse (NC) threads, 235 
National Fine (NF) threads, 235 


National Hardwood Lumber Association (NHLA), 126, 129, 


130 

natural abrasives, 514 
natural bristle brush, 711 
natural finishes, 

linseed oil, 745-746 

tung oil, 746-747 
natural varnish, 750 
nested saw, 345 
N-Grade molding, 135 
No. 1 Shop, 129 
No. 2 Common and Better, 129 
No. 3 Common, 129 
No. 3 Shop, 129 
No. 4 and No. 5 Common, 129 
nominal size boards, 117 
non-grain-raising (NGR) stain, 734 
nonbleeder gun, 716-717 
nondividing pedestal extension table, 688 
nonmortised butt hinges, 250 
nonpositioned joint, 483 
nonskid mat, 269 
nonvolatile materials, 745 
nozzle, 274, 717 

tips, 724 
numerically controlled (NC), 18 


Oo 

oak, 151-152 i 
oblique lap joint, 488 
octagon scale, 293 

offset dovetail saw, 344 
ogee bracket foot, 637 

oil finish, 696 

oil spot removal, 704-705 
oil stain, 734-735 
oleoresinous varnish, 750 
one edge layout, 217 
one-pass resawing, 314 
one-piece anchor, 238 
one-piece connector, 234 
one-piece tops, 684-685 
one-wall kitchen, 764 


open coat, 517 

open grain, 112, 139 

open time, 74, 542 

orange shellac, 748 

orbital finishing sander, 534 

ordering, 
abrasives, 286 
adhesives, 286 
comparison shopping, 281 
extra charges, 282 
finishing products, 285-286 
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glass, plastics, ceramics, and laminates, 284-285 


hardware, 285 
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materials and supplies, 281-288 
mechanical fasteners, 285 
merchandise returns, 282 
price breaks, 282 
tools, 287 
organizing, 20 
Oriental Modern, 33 
oriented strand board (OSB), 173 
OSHA, 76 
out-rip mode, 319 
outboard faceplate turning, 462 
outboard turning, 450 
outfeed roller, 362 
outfeed table, 359 
outside caliper, 295 
outward-flaring staple, 227 
oval spindles, 459-460 
oven-dry weight, 112 
overarm router, 
pin routing, 426-427 
freehand shaping, 426 
installing bits, 425 
using a fence, 425-426 
overlaid and inlaid surfaces, 591 
overlapping, 589-590 
overlay, 183 
overlay door mount, 658-659 
overlaying, 581, 583-589 
overlaying and inlaying veneer, 581-592 
materials, tools, and supplies, 582-583 
oxalic acid, 706 
oxidation, 112 


P 


packaging, 839 

paints, 45 

paldao, 152 

panel adhesives, 547-548 

panel backing, 822 

panel components, 633—635 

panel product storage, 179 

panel saw, 476—477 

Panelclip, 822 

paneling, 818-827 
attaching to concrete walls, 823-824 
installation tools and supplies, 819-820 
installing millwork paneling, 821-822 
installing molding and trim, 824-826 
materials, 818-819 
planning, 820-821 

parallel bar, 98 
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parenchyma cell, 110 
parquetry, 581, 587-589 
particleboard, 168 
screw, 233 
parting tool, 448, 454 
partitions, drawer and tray, 674 
parts balloon, 83 
paste filler, 736 
paste remover, 757-758 
pattern lumber, 131-132, 818-819 
patterned glass, 199 
pattern, layout, 300-301 
pecan, 152-153 
peck, 123 
pedestal, 31 
peeler block, 184, 186 
pegboard, 178 
pencil stripe walnut, 159 
penetrating finishes, 75, 696 
natural, 745-747 
synthetic, 747 
penetrating oil stain, 734-735 
penetrating wax, 747 
peninsula kitchen, 765 
Pennsylvania Dutch, 30 
penny size, 224 
pentacme, 148-149 
perfect proportion, 47 
perforated hardboard (pegboard), 178 


performance-rated structural wood panel, 173 


perspective sketch, 90, 92-93 
P-Grade molding, 133 
phantom line, 85 
phenolic resin, 747 
phenolic varnish, 751 
phloem, 108 
photosynthesis, 107 
piano hinge, 254 
picea, 157 
pictorial sketch, 90 
pictorial view, 81, 83 
pigment, 732, 748 
pigment oil stain, 735 
pilaster, 259 
pilot, 423-424 
pin hinges, 252 
pin holes, 125 
pin routing, 425, 426-427 
pines, 153-154 
pins, 229 
pinus, 153-154 
pit, 109 
pitch pocket, 122 
pith, 109 
pivot hinge, 252 
pivot support, 687 
plain miter joint, 488 
plain-sawed hardwood, 118 
plain sawing, 118-119 
plain sliced veneer, 185 
plan of procedure, 69-76, 87 
plane iron, 377 
cap, 378 
grinding, 384-385 
honing, 384 
planer, 362-364 
components, 362 f 


knives, 365 
maintenance, 370-374 
operation, 363-364 
setup, 363 
planing, 
edge, 379 
glued stock, 364 
panel products, 180 
surface, 378-379 
thin stock, 364 
planning, 20, 67 
plastic edgebanding, 683 
plasticizing, 570 
plastic laminates, 593-604 
applying adhesive, 595 
applying edges, 596 
cutting, 594-595 
installation, 593-604 
on flat surfaces, 596-600 
manufactured moldings, 596-598 
preparing the surface, 594 
plastic liner, 800 
plastic overlays, 183, 190-194 
plastic resin glue, 545 
plastics, 197-198, 206-217 
assembling, 211-212 
cement bonding, 212 
common types, 206, 209-210 
cutting and drilling, 210 
finishing, 210-211 
forming, 210 
forms of, 198-199 
installing, 210-212 
mounting, 212 
safety, 220 
selecting, 206-217 
solvent bonding, 212 
thermoplastic, 197 
thermoset, 197-198 
plastic T-molding, 684 
platanus, 157-158 
plate glass, 199 
plate joinery, 502-506 
making a plate joint, 503-504, 506 
plate joining machines, 502 
plate joint, 673 
plates, 502-503 
platform, 800-801 
plinth, 617, 648-650 
plug, 137 
plug and socket connector, 241 
plug cutter, 396 
plunge cut, 350 
plunge router, 424 
plunging, 424 
plywood, 
adhesives, 170-171 
Canadian structural grades, 169-170 
face veneers, 166, 168 
group number, 169 
lumber-core, 167—168 
ripping, 311 
US. structural grades, 168-169 
veneer-core, 167 
pneumatic fastening tool, 224 
pocket cutting, 325 
pocket joint, 508-509 


point-of-operation (PO), 69 
guard, 278 
points per inch (PPI), 343 
polishing, 754 
glass, 203 
wood, 698 
polyester, 
edgebanding, 684 
film (plastic), 101 
resin, 209 
polyethylene, 209-210 
polygon, 299 
polystyrene, 210 
polyurethane, 210 
enamel, 752 
glue, 544 
varnish, 751 
polyvinyl acetate (PVA) glue, 544 
ponderosa pine, 153 
populus, 145 
portable belt sander, 533 
portable drills, 409-410 
attachment, 470 
portable power drill, 400-401 
portable power plane, 382-383 
operation, 383 
setup, 382-383 
maintenance, 386-387 
safety, 383-384 
portable power saws, 347-354 
circular saw, 347-351 
maintenance, 354 
power miter saw, 351-352 
reciprocal saw, 354 
saber saw, 352-354 
portable sanding tools, 533-535 
portable tool frame, 470 
portable tool table, 471 
positioned joint, 483 
post, 648 
poster bed, 802 
postforming type (PF30, PF42) HPDL, 192 
postprocessing, 19 
powder grades, 515 
Powerbore bit, 394 
power bore bit, sharpening, 411 
power feed, 469 
power miter saw, 351-352 
power saw maintenance, 335-339 
prefinished plywood paneling, 176-177 
prehung wallpaper paneling, 177 
preliminary ideas, 54-55 
preparing surfaces for finish, 
bleaching, 705-706 
distressing, 707-709 
final inspection, 707 
preparing MDE, 707 
raising the grain, 706-707 
repairing surface defects, 701-705 
‘safety, 701 
preparing surfaces for topcoating, 
decorative finishes, 740-743 
filling, 736-738 
priming, 739-740 
safety, 743 
sealing, 738-739 
staining, 732-736 
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washcoating, 731-732 
preprocessing, 19 
preservatives, 125, 131 
pressure bar, 362 
pressure-feed system, 716-717, 719 
pressure relief nozzle, 274 
primary horizontal mass, 43 
primary vertical mass, 43 
primavera, 154 
primer, 696 
priming, 739-740 
principles of design, 46-50 
processing, 19, 831-834 
production decisions, 17-18, 67-77 
production departments, 

assembly, 834-837 

component storage, 834 

finishing, 837-839 

processing, 831-834 

receiving, 830-831 
profiled-edge frame, 632-633 
profile sander, 535 
profiling, 629 
proportion, 47-48 
protective equipment, 275-278 

clothes, 278 

ear and eye protection, 276-277 

gloves, 275 

respirator, 275 

shoes, 276 
provincial, 23 
provincial style, 29-31 
prunus, 144-145 
pseudotsuga, 147 
pull, 665 

glass door, 255 
pull-out support, 687 
pulls and knobs, 245-247, 255 

installation, 678 
pumice, 514 
pumice stone, 754 
push drill, 398 
push latch, 257 
push-on fastener, 241, 242 
PVC edgebanding, 683-684 


Q 


quality, 20 

quarter sawing, 119 

quarter slicing, 186 

Queen Anne, 25-26 

quercus, 151-152 

quick disconnect coupling, 715 
quick-release clamp, 562 


rabbeted miter joint, 489 

rabbet plane, 487 

radial arm saw, 
abrading, 536 
beveling, 320 
blade changing, 317 
crosscutting, 318-319 
drilling, 399-400 
features, 317 
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radial arm saw (continued) 
maintenance, 336 
mitering, 319 
operation, 316-321 
protecting the table, 320 
ripping, 319-320 
safety, 321 
setup, 317-318 
surfacing, 364-365 
radial face, 109 
radio frequency (RF) gluing, 551-552 
radius dimensions, 104 
radius lines, 85 
rail, 629 
raised grain, 126 
raised panel, 633-634 
raising the grain, 706-707 
random orbital finishing sander, 534 
random widths and lengths (RWL), 117, 129 
ratchet action lock, 260 
reaction wood, 115 
reading wood grain, 358 
ready-to-assemble (RTA), 16 
cabinet, 239 
ready-to-use adhesives, 543-544 
rear tension scroll saw, 327-328 
receptacle styles, 274 
reciprocal saw, 354 
reciprocating motion, 278 
red alder, 140-141 
red gum, 147-148 
red oak, 152 
redwood, 154-155 
reed, 605, 606 
reeding, 644, 645 
refined ideas, 55 
regulator, 713 
reinforced joint, 483 
relief cut, 321 
remanufacture grade, 129 
remote control guard, 280 
repair plate, 239 
repairing, 
chips, scratches, and voids, 702 
defects, 
under clear coatings, 703 
under opaque coatings, 703-704 
surface defects, 701-705 
removing dried adhesive, 704 
removing oil spots, 704-705 
repetition, 46 
resawing, 
band saw, 325-326 
table saw, 314-315 
resin buildup prevention, 365 
resin duct, 109 
resin glue, 586 
resinous grout, 206 
resorcinol, 545, 551 
respirator, 275 
reveal overlay door mount, 656 
reveal overlay front (drawer), 668 
reverse diamond match, 188 
RF bonding, 835-836 
RF gluing, 551-552 
rift cutting, 186 
rift sawing, 119 


rigid glue, 194 
rigid plastic laminate, 593 
cutting, 594-595 
rigid plastic overlays, 190-194 
ring-porous, 110-111 
ring pull, 247 
rip beveling, 313 
rip fence, 306, 309, 335-336 
ripping, 119-120 
band saw, 324 
guide, 468 
lumber, 310-311 
plywood, 311 
radial arm saw, 319-320 
table saw, 310-311, 315 
thin strips, 315, 324 
roller catches, 255 
roller cover, 727, 728 
rollers, 727-728 
roller table, 469 
roll-out tray, 674 
room divider, 803 
rosewood, 155 
rotary cutting, 184, 185 
rotary motion, 278 
rottenstone, 514, 754 
rough cutting, 71 
rough-in work, 817 
rough turning, 454 
round-head plug, 137 
round knot, 122 
round legs, 644 
round-nose tool, 448 
round reed, 606 
router bit, 423-424 
router speed, 424 
routing, 498-499 
roving, 198 
RTA fastener, 239-242 
32 millimeter construction, 622-624 
rub collar, 418, 421 
rule, 290 
rule joint, 686 
rung, 648 
runner, 676 
rush, 605, 606-607 
weaving, 610 
rust removal, 365 
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saber saw, 352-354 
blade, 330 
safety and health, 267-280 
safety, 
can, 270 
glasses, 276-277 
hold down, 469 
salix, 159-160 
sanding, 
hand, 524-525 
machines, 525-538 
panel products, 180 
sealer, 739 
santos rosewood, 155 
sapelle, 156 
sapwood, 108, 139 


sassafras, 156 
satin topcoating, 697 
satinwood, 156-157 
saw, 
safety, 305 
selection, 305 
blade, 
installation, 308-309 
maintenance, 335 
saw, dry, and rip (SDR) process, 120 
sawing, 
curved lines, 321 
handsaws, 345-346 
portable power saws, 352-354 
grain pattern, 119 
nongrain manufactured products, 312-313 
panel products, 179-180 
panel profiles, 634 
plain, 118-119 
quarter, 119 
rift, 119 
straight lines, 305-306 
handsaws, 343-344 
portable power saws, 347-352 
saw trunnion, 308 
scale, 99-100 
Scandinavian Modern, 34 
scarf joint, 509 
scorching, 694, 708-709 
scoring, 200-201 
scrapers, 380-382 
scratch awl, 289 
scratch repair, 702 
screw anchor, 237, 238 
screw and nail use, 180 
screw clamps, 556-561 
screwdriver selection, 232 
screw-hole button, 137 
Screw-Mate drill, 396 
screw-thread faceplate, 450, 463 
scroll saw, 326-330 
beveling, 329 
blades, 328-329, 334-335 
features, 327-328 
inside cuts, 329-330 
maintenance, 339 
outside cuts, 329 
rear tension, 327-328 
safety, 330 
setup and operation, 329-330 
sleeve design, 327 
scrub plane, 377 
sealer, 696, 738-739 
sealing, 738-739 
tile, 219 i 
seasoning, 112, 120, 131 
seat height, 62 
second table roller, 362 
secretary, 28 
sectional felling, 117 
section drawing, 85 
select grade, 129 
selects, 127 
Selects and Better, 127 
self closing hinges, 247 
self-crimping staple, 227 
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self-edge, 596 
self-edging, 683 
semiconcealed hinge, 251 
semigloss topcoating, 697 
separating, 18 
sequoia, 154-155 
service hardboard, 178 
setting, 697 
shading, 741 
shake, 124 
Shaker, 31 
Shaker Modern, 34 
shank, 390, 391 
shaper collar, 418 
shapes, 43—44 
shaping, 73, 431—443 
drill press, 432 
hand tools, 438—440 
laminate trimmer, 437 
maintaining tools, 440—443 
Moto-Tool , 437-438 
portable power tools, 432—438 
radial arm saw, 431 
router bits, 423-424 
routers, 425-429, 432-437 
spindle shaper, 415-422 
stationary power machines, 415—431 
table saw, 429-431 
sharpening, 
bits, drills, and cutters, 410-413 
cabinet scraper blades, 385-386 
compasses, 101 
drafting pencils, 101 
hand scrapers, 385 
jointer knives, 367-370 
lathe tools, 463-464 
saw blades, 335, 354 
surfacing tools, 365-367, 384-386 
shear angle, 226 
sheet glass, 197, 198, 199 
sheet metal screw, 234 
sheet paneling, 819 
installation, 822-823 
shelf life, 74, 541-542 
shelf supports, 258-259 
shellac, 748 
removal, 756 
sealer, 738-739 
shelves, 648 
Sheraton, 28 
ship auger bit, 391 
ship lapped, 132 
shock protection, 271 
shoes, 276 
shop drawing, 81-85, 104-106 
assembly view, 83 
details, 104-105 
exploded view, 83 
lettering, 104 
multiview, 84 
parts balloon, 83 
pictorial view, 83 
plan of procedure, 82, 87 
producing, 102-106 
reading, 83-85 
specifications, 87 
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shop drawing (continued) 
title block, 83, 102 
tolerance distance, 86 
shop grade, 129 
shorea, 148-149 
side mounted glass door hinge, 254 
side-mount slide, 676 
silica, 115 
silicon carbide, 514 
simple pit, 109 
simulated distressing, 707 
simulated woodgrain finish paneling, 177 
single dovetail joint, 671-672 
single track and tri-roller slide, 676 
sink/cooktop, 767 
site-built cabinets, production, 781 
size coat, 516 
sketch, 89-93 
cabinet, 91 
isometric, 90, 91 
perspective, 92-93 
pictorial, 90 
refined, 89 
rough, 89 
thumbnail, 89 
sketching, 90-93 
circle, 92 
curved lines, 91-92 
ellipse, 92 
straight lines, 91 
techniques, 91-93 
skew, 448 
skip, 126 
skotch fastener, 228 
slate, 198 
slate tile, 220 
sleeve design scroll saw, 327-328 
slicing veneer, 184 
slide extension, 257 
slide guide, 675 
slide-in bottom, 669, 673 
slide-out towel rack, 766 
slides, 
commercial drawer, 675-677 
load performance ratings, 677 
specialty drawer, 677 
sliding compound miter saw, 352 
sliding doors, 661-663 
tracks, 247 
sliding T-bevel, 295 
sliding table, 306 
slip match, 187 
smooth plane, 377 
smoothing, 73, 463 
snap clip, 241 
snipe, 368 
socket joint, 642 
soffit, 775 
soft maple, 150-151 
soft rot, 125 
soft-side water bed mattress, 800 
softwood, 139 
cell structure, 109-110 
grading, 128-129 
solder, 205 
lead joint, 205-206 
sole, 377 


solid abrasives, 513, 519-520 
solid surface material tops, 213-217 
equipment, tools, and supplies, 213, 215 
final finishing, 216-217 
fitting and setting, 215-216 
manufacturer’s accessories, 215 
thermoforming, 215 
solo connector, 234 
solvent-base contact cement, 546 
solvent bonding, 212 
solvents (chart), 714 
southern yellow pine, 154 
spackling compound, 703-704 
spade bit, 392-393 
sharpening, 412 
spattering, 743 
spear-point tool, 448 
special machinery, 476-479 
specialty adhesives, 549-550 
specialty drawer slides, 677 
specialty panels, 178 
species. See wood species. 
specific gravity (SG), 114-115 
specifications, 58, 87 
spike knot, 122 
spindle, 136 
spindle sander, 528-529 
maintenance, 538 
spindle shaper, 415-423 
cutters, 417-418 
fences, 419-421 
guard, 418 
safety, 423 
setup and operation, 418—422 
spindle turning, 445 
spinout, 185 
spirit stain, 735 
spline joint, 506-507 
spline reed, 606 
split, 123-124 
splitter, 308 
split turnings, 458 
spreading, 712-713 
spring catch, 256 
spring clamps, 555 
springwood, 108, 139 
spruce, 157 
spun glass fibers, 198-199 
spur, 390 
bit, 413 
center, 450 
square, 128 
square-edge frame, 631-632 
square leg, 644 
squareness, 289 
squares, 291-294 
bench, 291-292 
combination, 293-294 
framing, 291-292 
scales, 292 
tables, 292 
try, 293 
squaring, 71-72 
blade, 310 
stain, 45, 695 
characteristics (chart), 733 
oil stain, 734-735 


stain (continued) 
prevention, 125 
types, 732-736 
water stain, 733-734 

stained glass and leaded panels, 204-206 

staining, 732-736 
tips, 736 

standard dimensions, 59-60 
chair, 62 

standard hardboard, 178 

standard lathe, 445-447 

standard mattress, 798 

standard slide, 257, 676 

standard stock, 105-106 

standards manuals, 20 

staples, 226-228 

star drill, 397 

starting pin, 422 

starved joint, 556 

static-dissipative laminate, 193 

stationary power machines, 305-341 
drilling, 398-400 

stationary power sanding machines, 525-532 

stay-log cutting, 184 

stay-log lathe, 186 

steady rest, 456 

steel wool, 513 

stencil, 589, 754-755 

step pulley, 451 

stick epoxy, 550 

stick putty, 703 

stick shellac, 703 

stile, 629 

stippling, 743 

stock, 69, 71 

stones (abrasive), 520 

stop block, 312 

stop rod, 312 

storage time (adhesives), 541-542 

story pole, 303 

stove bolt, 235 

straight chair, 61—62 

straight-grained, 186 

straight-line motion, 278 

straight-line sawing, 324 

straight nailing, 225-226 

straightedge, 98 

strength, 115 

strength test, 56, 58 

stretcher, 646, 648 

stretch-out, 85 

striated hardboard, 178 

striker side,656 . 

stripe and bee’s wing pattern, 156 

striping, 755, 756 

stroke sander, 532 

structural finger joint, 510 

structural particleboard, 171 

structural plywood, 167 

structural wood panels, 165-177 
composite panel, 171 
fiberboard, 178-179 
hardwood plywood, 173, 175-176 
particleboard, 171, 179 
performance rating, 173 
plywood, 166-171 
waferboard, 171 
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stump wood, 187 
style, 23-40 
changing, 35-36 
contemporary, 31-34 
progression, 23-25 
provincial, 29-31 
traditional, 25-28 
substrate, 183, 581 
plastic laminate, 593 
suction feed gun, 716, 719 
sugar white pine, 153-154 
summerwood, 108, 138 
super glue, 549 
supplies, obtaining, 70 
surface hinges, 251-252 
surface mount pulls and knobs, 246 
surface planing, 378-379 
surfacing, 130-131, 357-375 
bench planes, 377-379 
block plane, 379-380 
condition codes, 131 
feed directions, 358 
hand plane, 377 
jointer, 358-362 
jointer /planer, 364 
machines, 365-366 
planer, 362-364 
planes and scrapers, 377-414 
portable power plane, 382-383 
radial arm saw, 364-365 
safety, 358, 382, 383-384 
scrapers, 380-382 
sharpening tools, 384-386 
suspended cabinet, 770 
swage, 250 
swietenia, 149-150 
swing, 446 
swing-out shelves, 766 
swing-up shelf, 766 
sycamore, 157-158 
symmetrical layout, 217 
synthetic, 
abrasives, 514 
bristle brush, 711-712 
finish, 75 
lacquer, 749 
penetrating finishes, 747 
varnish, 750-751 
water-base enamel, 752-753 
systematic felling, 117-118 
system holes, 619, 621 
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table adjusting handwheel, 362 
table extension, 467 
table hardware, 260-261 
table height, 62-63 
table lock, 689 
table-mounted guard, 308 
table pins, 688 
table roller, 362 
table saw, 306-316 
beveling, 313-314 
crosscutting, 311-312 
features, 306 
guiding material, 306 
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table saw (continued) 
maintenance, 335-336 
mitering, 314 
operation, 310-315 
resawing, 314-315 
ripping, 310-311, 315 
safety, 316 


sawing nongrain manufactured products, 312-313 


setting up, 309 
table trunnion lock, 526 
tabletop, 681-690 
adjustable, 685-689 
clips, 685 
edge treatment, 682-684 
glass and ceramic, 690 
materials, 681-682 
securing one-piece tops, 684-685 
wood bands, 683 
tachometer, 451 
tacks, 229 
tail stock, 446 
tailstock quill, 446 
tall cabinets, 768 
tambour door, 655 
assembly, 665 
slat making, 663-665 
track making, 665 
tang, 390, 391 
tangential face, 109 
tape measure, 290 
tapering plinths, 648-650 
taper jig, 472-473 
tapping, 201, 202 
taxodium, 145-146 
teak, 158 
technical pen, 99 
tectona, 158 
teeth per inch (TPI), 343 
tempered hardboard, 178 
template, 100, 422 
former, 301 
making, 427 
turning duplicate workpieces, 459 
tenon, 490 
tension wood, 115 
terminalia, 149 
texture, 44, 112, 139 
thermoforming, 215 
thermoplastic, 197 
thermoset, 197-198 
thickness scale, 362 
thin rim (thin kerf) blade, 333 
Third Clear, 129 
threaded fasteners, 229-236 
threaded feed screw, 390 
threads, 510-511 
three-prong plug, 273 
three-view drawing, 84 
three-way lap joint, 488 
through dado joint, 484 
tile adhesives, 548 
tile cutter, 218-219 
tile nippers, 219 
tilia, 142 


tilting arbor table saw, 306-315 
tilting table saw, 316 
tinted glass, 199 
title block, 83, 102 
T-molding, 683 
T-nut, 237 
toenailing, 226 
toggle bolt, 237 
tolerance distance, 86 
tongue and groove, 131-132 
joint, 489-490 
tool handling, 268-269 
tool rest, 446, 449 
tool steels, 365 
tooling, 18, 69-70 
tools, 
ordering, 287 
selecting, 69 
top mount slide, 258, 676 
topcoatings, 696-698, 745-760 
built-up, 747-753, 754 
drying time, 697-698 
multipurpose finishes, 753 
nonscratch surfaces, 756 
penetrating, 745-747 
removing, 756-758 
safely applying, 758-759 
torn grain, 126 
T-plate, 239 
tracheid, 109 
traditional style, 23, 25-28 
trammel points, 298 
tray, 674 
tree, 
growth characteristics, 108-109 
identification, 109 
parts, 107-109 
trestle table, 689 
trial assembly, 555, 564 
triangle, 98 
trigger lock, 269 
trim installation, 824-826 
trimming glass, 202 
triple-chip tooth, 333 
tripod legs, 643 
tripoli, 514 
tri-roller slide, 258 
trunnion-mounted guard, 308 
T-square, 98 
tung oil, 746-747 
tungsten carbide, 365 
turning, 445-465 
lumber selection, 451-452 
squares, 451 
tools, 447-449 
twist, 123 
twist drill, 391-392 
sharpening, 411-412 
twisted fiber rush, 605, 606 
twist-lock plug, 274 
two-part adhesives, 545 
two-pass resawing, 314-315 
two-piece knife, 365 
two-prong plug, 271 


two-slot receptacle, 272-273 
two-view drawing, 84 
two-way splay staple, 227 


U 
ulmus, 146-147 
Unified and American Screw Thread Standard, 235 
unsafe acts, 267—269 
unthreaded fasteners, 223-229 
U-patterned grain, 186 
upholstering, 605, 611—612 
upper caul, 560 
urea formaldehyde, 545 
resin, 551 
urethane varnish, 751 
U-shaped kitchen, 764-765 
U.S. structural plywood grades, 168-169 
utilities, 763-764 
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vacuum bag press, 560-561 
value, 45 
vapors, 270 
varnish, 749-751 
applying, 751 
removing, 756 
varnish sealer, 739 
vellum, 101 
veneer, 17, 183-190 
banding, 188-189 
clipping and drying, 187 
core plywood, 167 
cutting, 184-186 
edgebanding, 683 
grades, 169, 170 
inlay, 188 
matching, 187-188 
overlaying and inlaying, 581-592 
pins, 582 
press, 560-561 
roller, 583 
saw, 582 
special veneers, 186-187 
types, 184 
veneering, 581, 583-586 
assembling, 585 
bonding, 585-586 
cutting, 584 
laying out patterns, 584 
repair, 586 
selecting flitches, 584 
trimming, 584-585 
vertical butt arid horizontal book leaf match, 188 
vertical clamp, 475 
vertical dividers, 766 
vertical division, 43-44 
vertical door tracks, 662 
vertical paneling, installation, 821-822 
vertical type (GP28) HPDL, 192 
vessel, 110 
V-groove assembly, 619 
vinyl adhesives, 548 
virola, 142 
viscosity cup, 718, 724 
vise insert, 475 
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visible lines, 85 
vitrified bond, 519 
void repair, 702 
volatile liquid, 745 
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waferboard, 171 
wainscoting, 217, 818 
wall cabinet, 767-768 
installation, 775, 777—778 
production, 785 
walnut, 158-159 
wane, 127 
warehousing, 839 
warp, 123 
washboarding, 368 
washcoat, 695 
applying, 731-732 
water-base contact cement, 547 
waterbed platform, 800-801 
water-filled mattress, 798 
water-mixed adhesives, 545 
water soluble aniline dye, 733 
water stain, 733-734 
wavy dressing, 126 
weaving rush, 610 
web clamp, 558 
web frame case construction, 614, 635 
webbing, 606 
wedge clamp, 563 
wedge pin connector, 241 
Western Wood Products Association, 129 
wet bending, 573 
wet tack, 543 
wet weight, 112 
WHAD (worm holes a defect), 151 
wheelchair, space requirements, 61, 64 
wheelwright, 31 
white glue, 544 
white oak, 152 
whiteprint, 79 
white rot, 125 
white shellac, 748 
WHND (worm holes no defect), 151 
wide belt sander, 530, 531-532 
wide drum sander, 529, 530 
width and length, standard dimensions, 59-60 
William and Mary, 25 
willow, 159-160 
Windsor, 31 
wiping, 726 
wire nail, 224 
wobble dado, 484485 
wood, 
adhesives, 543-545 
bands, 683 
bending, 569-573, 578 
characteristics, 107-116 
appearance, 111-112 
density, 114 
elasticity, 116 
grain pattern, 112, 119 
growth, 108-109 
moisture content (MC), 112-113 
physical properties (chart), 162 
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wood (continued) 
qualities, 107, 115 
shrinkage, 113-114 
strength, 115 
texture, 112 
weight, 114-115 
working properties (chart), 161 
classification, 109-111 
drawer guides, 674-675 
grain, 358 
laminating, 573-577 
plastics, 703 
properties, 111-116 
putty, 703 
ray, 109, 110 
screw, 230-233 
species, 132, 140-160 
African mahogany, 150 
American tulipwood, 158 
American walnut, 158-159 
aromatic red cedar, 144 
ash, 141 
banak, 141-142 
basswood, 142 
beech, 142 
birch, 142-143 
butternut, 143-144 
cherry, 144-145 
chestnut, 145 
cottonwood, 145 
cypress, 145-146 
Douglas fir, 147 
ebony, 146 
elm, 146-147 
hackberry, 148 
hard maple, 150 
hickory, 148 
lauan, 148-149 
limba, 149 
mahogany, 149-150 
oak, 151-152 
paldao, 152 
pecan, 152-153 
pines, 153-154 
primavera, 154 
red alder, 140-141 


red gum, 147-148 
redwood, 154-155 
rosewood, 155 
santos rosewood, 155 
sapelle, 156 
sassafras, 156 
satinwood, 156-157 
soft maple, 150-151 
spruce, 157 
sycamore, 157-158 
teak, 158 
willow, 159-160 
zebrawood, 160 
surface inspection, 523-524 
tap and die, 510-511 
water removal, 113 
Wood Handbook, The, 120 
Woodwork Institute of California, 20 
work angles, 642 
work bench vise, 559 
work bench, fold away, 803 
work center, 762-763, 766 
working drawing, 58, 79-88 
ordering materials and supplies from, 281 
producing, 95-106 
working qualities, 115 
workpiece, 69 
work schedule, 81 
work table, 61 
work triangle, 764 
worm holes, 125 
wrap-around hinge, 251 
written order, 132 
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xylem, 108 


Y 


yard lumber, 129 
Y lever, 378 


zebrawood, 160 
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